LUBRI CATI NG BASE O L BLEND The invention relates to a lubricating base
oil blend conprising (a) a mneral oil derived base oil having a saturates
cont ent oVOrzoen21958n 90 Wt % a sul phur content of | ess POREPRBB6HY and a
viscosity index (VI) of 5between 80-150 and a (b) a Fischer-Tropsch derived
paraffinic base oil conponent having a kinematic viscosity at 100 C of from
7 to 30 Cst (7 to 30 n2/s). It further relates to a process for the
preparation of such blends. 10There isl-an increasing demand for |ubricating
base oils of high viscosity for a nunber of applications. However, the

maxi num achi evabl e viscosity f Goup. 1l _and Goup Ill base oils is

defined by the origin and co&ﬁ%&ﬁﬁ%ﬁﬁéﬁ%% Oclﬂ“uggEHPsti |l ate or sl ack-wax

feed 15enployed. This is due to the fact that no nol ecul ar wei ght buil d-up
duri th ' . t ' I [ th
uring the prepar afﬂeo%véﬂgl&ggrc%at%% %XE”}'&}P}; agc%}l#llgg%a@@ gnt s, Ang, | gﬁf

the related viscosity cannot gher than o nol ecul ar wei
conpounds al r ea@yrprsdgent(a nat hendedd o 1Fufe hey ebrieas2@ddr hagihy dr ot r eat ment

or hydroprocesging stepschhen ol eq.ar cwehoby ofs t he obtaiped pragucts is
constantly reduced due to cracking reactions, as well as the structure of

t he conpounds.©Asl&5 S é8aPt 0- applicaritds of GuRECFIEexceed nyly affficult to

preparesa APl fxopHed Isobase 250id fd)om aistneratr@idcerdeekvedateed to a
ki nematic vi scosi(;toél at, 1@00 of ,ﬁbove 12 ¢cSt, since the severity of the
hydr opr ocessi Ny 1% deHiceva®a Gesi TER LS 0r At 85" Echt'entt6f *5t | east 90 wt %

neans that the,pbtainable mayi mumyviseasht ¥oi solddd teddugot gnZyacki ng, and
t he 30nol ecul ar weight of teed. It was also found that this becomes even
nore enhanced fn tHeCasECOFEAEIEGDOES OLFEFSbhSe W19 £roRAREFEIA™ ki num

ki nemati c vi scosit yp1aingkQOC - 2 - of not nore than 9 cSt were achi evabl e

on the Qasi s of m'T eral .o0il derived f eegstocksf Lgs% severe hydroprocessing
treat ments however Teésufted”i n Faidhrd €6 et ¥he PASE 61 TIsPEE i cati ons,
as well as in oeduced Sgki dascuel and oot henwinser cohpretisedistabi lity.

A bl end conprisin di_ st Q| Vi . rates ntent of nore
than 90 wt % an é“éegvreg%i EE%I R%%ﬁﬁ@?@r%#@%?gd{é??(\:/%d&g}alrfg? f ?%F%gﬁase oi |
conponent is déselosidd and E8~We 70682654 Appbi candstifneundyt hae @f thicugh

and composition of the crude distillate or slack-wax feed

15 employed. This is due to the fact that no molecular
weight build-up during the preparation, and hence the
maximum molecular weights and thus the related viscosity
cannot be higher than of the high molecular weight
compounds already present in the feed. Furthermore,

20 during hydrotreatment or hydroprocessing steps the
molecular weight of the obtained products is constantly
reduced due to cracking reactions, as well as the
structure of the compounds. As a result, applicants found
it exceedingly difficult to prepare a API Group II base

25 0il from a mineral oil derived feed to a kinematic
viscosity at 100°C of above 12 c¢cSt, since the severity of
the hydroprocessing to achieve a desired saturates
content of at least 90 wt% means that the obtainable
maximum viscosity 1s limited due to cracking, and the

30 molecular weight of feed. It was also found that this
becomes even more enhanced in the case of API Group III

base o0ils, where a maximum kinematic viscosity at 100°C



10bl ends of mneral derived base oils with a higher kinematic viscosity
coul d be obtained through the addition of isonerised Fischer-Tropsch
bottons pvOOEX®1%8 di scl osed in US-A-7053254, the anouRCTEP2008060599

Fi scher Tropsch bottons products that could be added w t hout 15conprom sing
t he honogeneity of the blend was |limted, as expressed by the high cloud
points. As a result, the desired ki nenat ?c vi scosity range at 10000 could
not be achieved with blends that were clear and bri ght at anbi ent
tenperature fosf angy a{oaﬁgedapegicmt Gferlel aEni20MAbterdmtcheebyspsiof to the
bl ends accordi ngﬂto the%sgsjfect V%ﬁtl ther expensive and difficult

to obtain highf} Vi%csd vaFph aeoei S 53(SPA *%1Ui'd< *had to be enployed to
achi eve a sui t]aMQOﬂno@Ies\msgosm%mam hawgeeamamtlteld expéasl wes and

potentially shgar, ?%SI 235 8 o 2P éé;%es&l %36'1%99' flers ho bt g P%Jh&’?éd cating

fluids having the viscosity lev I'n° conbination w th surtably high
cl oud points. oxidafitve gnghashearvioly ecmrepmnt hed pytedEdtitivaventi on to provi de

readi |y avail abl e J uhtirgatbng- base; ol l1130¢0Mpositd Qns shhak eQpbi ne a high
viscosity index and high saturates content with a |ow pour point, a |ow

cloud point anPEHTGF KPRERRE | @F VIECoSNEY At Woutaavi A§5E8apply a severe
a hydr ot r eat nent 4 chyrdrreenaeki agr st da@ atthennt nes2d oqqm@@mgaﬁemA faurt her

obj ect of the present on res des in provj di a process
for the manuf altre §GCHSB%e%§£3t£ AP égﬁmbsojfgo h@g ‘?)Jgre}h i eved
with the foll omiawgicaposhtion: ddA dadbbiacat bhgs baser ei hibhend conprising
(a) a m neral 0|1Jl rrc‘ia r.i vedsgsget éc%%wb%gB%tga%%J tersou\%gntcﬁgt of nore than

90 wt % a sul phur cont i'scoSity index of
bet ween 80- 1503ddkd qrbpfalpanaf i ¢ lsaberol Foronpdentmhari Aguetvi scosity

at 100 C of from ;062305 Shs - MRTRIR 4COPPONSRt (D)o $naNrpi SomEri sed

Fi scher-Tropsch derived bottoms product having a rati o of percentage of
recurring met hjf &heic &OB6A%S WAT e Erte Hghr COPL Aot aeFonsthewbved from an

end grosp and eodd:achkithe the u@@ﬁ&@ﬂeagg ofF tsopspd wear boni edONEs as
det er m ned 15bg/ 13C- NR, _of bel ow ure 1 illustrates the cloud points

of a number of %‘F%ﬁﬁfsedopyataen?h%? ﬁlodléir %%at%;p Ay HEEEUSFT T with a
paraffini c Fi seherrcty &p&ehadeelwmbdsaslyduahg@a&e n]d cebpoaends k) from 1
to 10 % . Also .the c pBi C?ere shown. améare shown t he

or T t

209 GTL extra leanve B’alscka1 - wer%l en%lavmatrh fflg fzp Il base oil.

On the y-axis ar!'r&ei_qre?m_em@ztegaeurés Shown pfC)ondéd imEivds oleremel ear and
bri ght,py definition.sinee ghloclayd ROLALT VL& QPR ¥8: the

subject invention, rather expensive and difficult to
obtain highly viscous polyalphaolefin (PAO) fluids had to
be employed to achieve a suitably high viscosity, and
large amount of expensive and potentially shear unstable
25 viscosity modifiers to obtain lubricating fluids having
the desired wviscosity level in combination with suitably
high cloud points.
It is thus an object of the present invention to
provide readily available lubricating base o0il
30 compositions that combine a high viscosity index and high
saturates content with a low pour point, a low cloud
point and a high kinematic viscosity without having to
apply a severe a hydrotreatment/ hydrocracking step to

the mineral component. A further object of the present



As to conponent (a), lubricating base oils, which are 25used for exanple to
formul ate engine lubricants and industrial oils, are nornmally prepared from
sui t abl e WDreeesl2158| f eedstock by a variety of refini ngPpradPe@s®s)sdhi ch are
generally directed to obtaining a lubricating base oil wth a predetermn ned
set of properties, for 30 exanple viscosity, oxidation stability and

mai nt enance of fluidity over a w de ramgé of tenperatures (as indicated by
viscosity index). The preparation of |ubricating base oils is

conventional | yigadritieth edbiassfol |mwsiicAngl ner ad wrdidesoitbri sheeparated by
distillation at at s pher|% Sghﬁ?s%ure into a nunber of distillate
fractions and & H M FeSidud SMT°as | ong residue. The |ong residue is
then separated by Tiestel bbatton dva égecedchi essune itdeal nuhbernof vacuum
distillates and, (b M g%gp resi due known as short residue. Fromthe vacuum
distillate fractions Bl ubricati ng base oils are prepared by refining
processes. By thede lpwgéessery dramtdids baadd waknaries ingndeeda orindiad cal |y

converted to agcepiahbheqdbatil bat Ehapﬁ%% Qi bRl ecid algerpopents.d rom t he
vacuum di stillate fractions. Fromthe short residue asphalt can be renoved

10by known deaSpHaltd G pr cedssir FgeRheCHesPhdl®ed “ofP ¥hEs2 bt ai ned

aromati cs and swexi £y ls;lybﬁaaélgr@ﬁ yoeb;e«ere@rrwe@b@,o ayfioel @)aar pside@dnic
| ubricating b se oi |I,,. known as ht stock. The wa tat glcneg g%rl
refining of theVari'dus TEBrFLat] eh rﬁa?evbﬁFo?Jr%ycﬁ d8si gnat ed as

15" sl atk wax".tdcudricsat,i ngebase cmrdpsar@me ubwual $ yarobisameediséﬁom sui tabl e

(efining procebbed Ty eraaRo ot v (A BorVin "URgPaur nb shd evexi ng
processes and ket@nEase I@ﬁdr@@welaltmmech(DMﬁﬁwaﬂbcmmd@lGhl agerfouwd

lubricating base Qils are aksp.fef&y red t 9,as,a AR el peddcored 1 base
oils as defined in APl Publication 1509: Engine Li censi ng and

Certification @?%t@rﬁcenAﬁﬁénﬁf leHQEMPYBa%r@]P e c lF@ngeapF R rsa
Gui del | pes for r I e I n an
' pnes b &%é % pMpL0re 9 Fﬁ%ﬂr g ﬁ%st@%@gg 1}%@ Sloud

article in the O ur na Sept pages vari ous
routes to AP I@U&Fﬁi 9t Basember soffirkeled]é@cpfb@da e re thelpedstblle rout es

will involve at,Qne, inoiny tqbghsg %fﬁ%&&aﬁié&%ﬂTﬂ%@%ﬁg%ﬁH&i‘ of the
aromati c and ot her unsatur ated 30conpounds to obtain a base oil_ having the

desired sat ur af es-EHHt Eare Sh%h%[“ﬂ%ﬁ“é@erﬁﬁf i DR 1T y0i CHFt y2b¥ per f or ned
by contacting the dieed wohhtbBysFogatbwnn bhetﬂé esence efrecashydk ogenati on
catal ysi, typicallya goup, ¥II| SBLal SuRRALE Y, 03l ¥sty (A5, oL nstance

Gp II base o0il. On the y-axis the temperature is shown
(°C). All blends were clear and bright by definition
since all cloud points were negative.
As to component (a), lubricating base o0ils, which are

25 used for example to formulate engine lubricants and
industrial oils, are normally prepared from suitable
mineral o0il feedstock by a variety of refining processes
which are generally directed to obtaining a lubricating
base 01l with a predetermined set of properties, for

30 example viscosity, oxidation stability and maintenance of
fluidity over a wide range of temperatures (as indicated
by viscosity index). The preparation of lubricating base
0ils 1s conventionally carried out as follows: A mineral
crude o0il is separated by distillation at atmospheric

35 pressure into a number of distillate fractions and a



- 5 - VWhile it is possible to obtain APl Goup Il base oils in this
way, APl Goup Ill base oils, i.e. having a viscosity index of at |east 120
are nore WORDPIWNISEt 0 obtain directly by such processesPCraEP@adsosvhey are
5sui tably obtained by hydrotreatnent of the slack wax obtained in the
refining operation, as for instance described in EP-A-178710.
Alternatively, APl Goup Il lubricating4base oils can be obtained directly
from hi gh wax contai ni ng feedstocks derived fromwaxy crude oils, 10by a
process conpriséfighegnkactrhngs aldiygrecanhenacteeousofeedstack dertmead from a

wa crude oil with a hydraiso i sation catal yst under hydroi sonerisin

co)r%i ti gns ahds%sa&cf e%ﬁ’l éll%gﬁfletﬁoﬁllg ak Fﬁ%??%%tﬁ%uegssﬁﬁgeXBl[’?l?‘uavi nlg :a gi gh

Vi scosity i ndexumi@ucivfavprooessiitst flertek5angt ancecwes ereisbedei bnown

EP- A-0400742. 10 Qﬁp@tﬁ’c %%_%?88& hﬁ%??‘éh%“%?}%ﬁ'& ien@t%ﬁg'?gb&éﬁ%sscos' ty of
y err e

such base oils is determned by t maxi mim carbon nu r as expressed by
t he avebage nuhberiqafligeubarewel ghtargndreher adllec Wsdrinieoghtodssied buti on

of the feeds. gQlymdhe hases9bs DHlondsaceanding 4.0 theo,aMeption, the
m neral derived base oil conponent (a) is preferably present in an anount

of from 40 wt %Y IB I OBEREHE Ot e EBEaPl eyl ldftEh828f 1 °bt end, nore

preferably of fsouRbEQrt @oQforttes e phef erably Ofstfinam:60 to 96 W %
0
W% and nore. PEATIEEly TP F O 0 o 68 kT THE omernaEr e
paraf fimi ¢ basky didowonpenehtl{i)g pkheckase. oftolterd deaspbacnd (@)l
preferably has i ti | SCOSi t t. 100 f eater . 30than 12.0 cSt,
tﬁug or})ecrg%ne %r%rgatblcsy a‘%d W%( galg) SL%sef%jéJr g%ﬁgj Iﬁ%

nore preferably greater tha CSt sti nore pre above 20.0 cSt,
and a vi scosi tyengidek tof vgeeéat @rrqhiaivads luhpieaprref dealsl pigr eat@m t han 100.

The viscosity index pf coBRRnent. (A i-$rRLeLer @bl betlwean, 100 and 110, but

may be rel axed due to the high 35Vl contribution of the conponent (b). - 6
- The basé*oiduDllEghd1aeeordi e @ tthérfaVEMS orf Fréferabty #as a cl oud

point of bel ow 900k wax”.Prebel @b shg ivaskheibaseroidsubhendopegoidi ng to the
i nvention , copponent, g%ésls an APl. Group_ Il _and/or an 5API Goup IIl base

oils as defi ned"$"h S&PI* IV%%WFE)ﬁjif%Gé.lgte fractions and/or from

deasphalted o0il by suitable refining processes, including
catalytic and solvent upgrading and dewaxing processes
and catalytic hydrotreatment.

20 Mineral crude 0il derived lubricating base o0ils are
also referred to as a API Group I, II or III base o0ils as
defined in API Publication 1509: Engine 0il Licensing and
Certification System, “Appendix E-API Base 0il Inter-
changeability Guidelines for Passenger Car Motor 0il and

25 Diesel Engine 0Oils”. In an article in the 0il & Gas
Journal, Sept. 1, 1997, pages 63-70, various routes to
API Group-II base oils are described. All of the possible
routes will involve at one point the solvent extraction
or hydrogenation of the aromatic and other unsaturated

30 compounds to obtain a base o0il having the desired
saturates content. Such a hydrogenation will typically be
performed by contacting the feed with hydrogen in the
presence of a hydrogenation catalyst, typically a
Group VIII metal supported catalyst, as for instance

35 described in US-A-5935416.



The Fi scher-Tropsch derived paraffinic heavy base oil conponent (b)
according to the invention is a heavy hydrocarbon conposition conprising at
| east 95 wWO®™OREsaffi n nol ecul es. Preferably, the heavpChareoosioboseonponent
(b) of the invention is prepared froma Fischer-Tropsch wax and conpri ses
nore than 98 wt % of saturated, paraffinic hydrocarbons. Preferably, at

| east 85 W% nore preferably at |east 90 W% yet nore 15preferably at

| east 95 wt % and nost preferably at | east 98 wt % of these paraffinic

hydr ocar bon nol ecutrgs cane isopasaffiaice. oBtef ermabl sroab Leasis8 w0 of the

t ted, ffinic hyd - i ¢ .hydrocarbons. Napht henic
compounds. ( par af {THi% "Gyel oL 20Ny adar BOE) “ar b prdre 48Tk esent i n-an
anount of no nmoiecddialy 15dek%f nor elqursef epabhye Iresse tcHam1t01wt 96 The
Fi SCher'TVOPSC@é g ‘6@%8.@&8“% ”é&cyp%_sf%c%'skﬁgfmﬂﬁ) ty, (D) gopfains

hydr ocar bon nol ecul es havi ng consecutive nunbers of cdrbon” atons, such that
it 25 eonprisesitegslencbabiped kotidnesysaseeiesobfthcondeackt vae

i so-paraffins, beLindSanPanaf f&ns NRAYVING-Ar18F1 ad by NK3cand. nt4 carbon
atonms. These consecutive nunbers of carbon atons is a consequence of the

Fi scher - Tr opscHe HydrsCarBoRF s§nt Hesli%s Peaerrdh! Y¢om WRilcArPHe Wak t eed,

whi ch has 30beemysiulitaciedate bSOIRIdrSaki 69tLOndOrdNcRIPONeRdm ()gh
Conmponent (b) further is.a I%%g%g at 10000 and_under anbiegt cquitions,

i.e. at 25C an&oreHnbdpHe CHOPEF T ABEDI T @ P18Ys OF BYC The Hreavy
hydr ocat bon conposifdrcarsiss coypr caldgy cwn3skt gui da dtydrive atrenpecatwy e and

pressure conditio of e. - 71 .- d typically, but .not _always, at anbient
condi tions of %%%ﬁiﬁ)koﬁgréY%%s%ﬂ%$21@T%§ ﬁﬁ% gﬁ%ésgﬁfg.a The ki nematic
viscosity at 100Q@ A\KIBGO) sef 1eonporiEnts t( bhdeashymasiposgrascovdi ng to ASTM

D-445, is at l@%ﬁﬁiﬁﬁc@%sgn@7sHﬁggﬁaeqﬂﬁ@eE@E@péyhu}Q@l%%@?gg££%%y&§§95ity of

t he heavy hydrocarbon conpositions of the invention at 100C (VK100) is at

| east 10 cSt, b EPretefabiyh afi@asitty13ngsk; et foPEopref et ablgr at | east
15 cStsagai N MsEedtekesablyedtid eastr-bZ400%h2. Yot R@al Ba88Bf ecyy ef erably

at 10least 20 c3t, .and, most preferably at Least; 2 $Sucn i
y of such base o0ils
is determined by their maximum carbon number as expressed
by the average number molecular weight and the molecular
weight distribution of the feeds.

20 In the base 0il blends according to the invention,
the mineral derived base 0il component (a) is preferably
present in an amount of from 40 wt% to 98 wt%, based on
the total weight of the o0il blend, more preferably of
from 50 to 97 wt%, more preferably of from 60 to 96 wt$%,

25 more preferably of from 70 to 95 wt%, more preferably of
from 80 to 94 wt%, and more preferably of from 90 to
93 wt%. The remainder is the paraffinic base oil
component (b). The base o0il blend component (a)
preferably has a kinematic viscosity at 100 °C of greater

30 than 12.0 c¢St, more preferably greater than 15.0 ¢St
still more preferably above 20.0 ¢St, and a viscosity
index of greater than 95, more preferably greater than
100. The viscosity index of component (a) is preferably
between 100 and 110, but may be relaxed due to the high

35 VI contribution of the component (b).



Ki nematic viscosity described in this specification was determ ned
according to ASTM D 445. The boiling range distribution of sanples

havi ng a Woi2béwg19sange above 535C was neasur ed accor di n@CTEPABING059S

D- 6352, while for lower boiling material, the boiling range distributions
was neasured according to ASTM D2887. The initial and end boiling
points values referred to herein are nonfnal and refer to the 15 and 195
cut-points 20(boiling tenperatures) obtained by gas chromatograph simul ated
distillation (GCD)helsiaBg BEL hl@IifSndS%Icc@hdﬂlﬁ@Ot/@ the inveaapenent (b)

preferably has_an_ initial boili oi nt  of geas 400C More preferably,
the initial bo?TPHg DBgolAt 7sC Q&Cf)é)%fq%%%g re preferably at |east
480C, nore preferdhlefempbeyt ham BG0Caspebiiokept efceoabliygnpoe ecitdhan 540C.

Since conventi pnal.diets ol ey derived nydr agagpns. and i sehet: Tr.ppsch

derived hydroca ns cor‘rprl a mx e f varying nol ecu ar wei ghts

havi ng a wi de 01 |1GoRyPr aadebashi &l 6l gstiteedi 11 AR éublocehecn10 w %

recovery point;agng the 90 wt % recovery point of the respective boiling

ranges. The 10 wt % recovery point refers to that tenperature at which 10
W % of the hydrocarBofisSpreseht oSl CieirnVeAal ettt Wil Peapsrpeee 41l

at nospheric pr@&ﬁgktfrﬁant (b8 acanebopltd thusihesfKecnyared. h§aﬁyl arly, the 90
wt % r ecovery pm@ refers to the tenmperature at ich 9% %of t he
hydr ocar bons prESEHt*WON COEBGT T 7 ht CAPros pherd e Pe"“When referring
to a bodling ramgeirstoilbutiien, Btdferkoilli nghe akmybeaeweeml he 10 wt % and
90 wt%recoveré(o boi |1 ng >}Bgl nts. s ref errgg tge]#ﬁ the Jogcg speci fication.
v

one enti epadre
Conmponent (b) ccor TS the in i'on contral ns nol ecul es

havi ng consecuﬁw@%ﬁtyepecmwearm choRt 0Ass andr pridfeer 4Bl ytatof east 95 wt %
C30+ hydrocar bon. .polecul %éra%’?h‘?lcpr joxal egwongom%b@) Rt ef[@é[sacbl y

contains at |least 75 wt% of C35+ hydrocarbon nol ecul es. Cl oud point"
refers to the fernperatere Qfewwya%aﬁ‘ﬁﬁétb%%l St y°dePeFBp a haze, as

deternmned acceFrdidihply at least 95 wt$, and most preferably at least
98 wt% of these paraffinic hydrocarbon molecules are
isoparaffinic. Preferably, at least 85 wt% of the
saturated, paraffinic hydrocarbons are non-cyclic
hydrocarbons. Naphthenic compounds (paraffinic cyclic
20 hydrocarbons) are preferably present in an amount of no
more than 15 wt%, more preferably less than 10 wt%.

The Fischer-Tropsch derived paraffinic base o0il
component (b) contains hydrocarbon molecules having
consecutive numbers of carbon atoms, such that it

25 comprises essentially a continuous series of consecutive
iso-paraffins, i.e. iso-paraffins having n, n+l, n+2, n+3
and n+4 carbon atoms. These consecutive numbers of carbon
atoms is a consequence of the Fischer-Tropsch hydrocarbon
synthesis reaction from which the wax feed, which has

30 been subjected to isomerisation to form component (b).

Component (b) further is a liguid at 100°C and under
ambient conditions, i.e. at 25°C and one atmosphere (101
kPa) absolute pressure.

The heavy hydrocarbon composition is typically a

35 liquid at the temperature and pressure conditions of use



15t o0 ASTM D-5773. Conponent (b) typically has a cloud point between - 60C
and + 49C. In the base oil blend according to the invention, conponent (b)
pr ef er ablwohe®/@1958ur poi nt of bel ow -28C. Furt her nor e, PCR/EPR@SI06G509 Oi |

bl end according to the 20i nvention, conponent (b) preferably has no
measur abl e pour point depressing effect on the base oil blend, such that
the pour points of the base oil blend is’/i nternedi ate between those of the
conponents (a) and (b) and not | ower than either conponent (a) and (b).
25Preferably, soaponanrtail(h) bas wotclaaudypoi at Letween c30€iangns &C, nore

preferably between 10C and - 50C. It und t hat dependi ng on the feed
and t he demaxi%%(géﬂﬁ%f?gngFm%%%§ﬁﬁ @ﬁz E?%EH%G¥¥?35§Ch derived paraffinic
heavy base oil corenénthefib)iwoulcbdrdve at30¢) Bud(VFaioN abovensorrent

t enper at ur e, i e I erti . n jvel. f

"Pour point" \;\@L'r sa%{ gl%tarslg!t&grr%éeérogﬁtsdul\?@r gto %Fgﬁ&?%éségo%& gg%r%?& will
begin te flow under7 earekul | yrepntamly, edheondhdénans: viBeopouy @OitNtes

referred to h rq&p %? er e ggggr&gn%%i %c%gdg?gtto.A%TM D 97é93106%9 -
Mol ecul ar wei ghts were dsterii ned faccording t o  KSTM B 2563, 2Vi s¢0si ty i ndex
(VI') was det er iviD )byt susicnge ASTM (D227 0moFhepconpaient atbleastordi ng to

the subject in ti f I sity.d.nnd en 120-170,
nor e preferabl§§?r3%?1§§E§0§%%%%§§§§5ﬁ%rgbgggfgéé%t? ?%%%$1§§£¥§ 160.
[

Conponent (b) preferaBlyy 2 LFagbnt aid¥tnoYer ¥&1yn |4trice PSaF phupLarid
nitrogef contajsiNg conpeundsa ddds JrerlObypical foIstaopreduct derived from
a Fischer-Tropsch reaction, which uses synthesis gas containing al nost no

i mpurities. PrefRdily, Vdsrponhent g 1O6Apr ' skt S il ARt PO gER and

metals in the defdarofncaydeosanbon wonpannds4gont ai ni ng in anounts of | ess
than 50 ppmw, mor &, 15pr&h erabl ¥l &35 £haN.20. PRI 42k [OLE, preferably less
boiling range above 535°C was measured according to ASTM
15 D-6352, while for lower boiling material, the boiling
range distributions was measured according to ASTM D-
2887.
The initial and end boiling points wvalues referred to
herein are nominal and refer to the T5 and T95 cut-points
20 (boiling temperatures) obtained by gas chromatograph
simulated distillation (GCD), using methods set out
above.
Component (b) preferably has an initial boiling point
of at least 400°C. More preferably, the initial boiling
25 point is at least 450°C, yet more preferably at least
480°C, more preferably more than 500°C, yet more
preferably more than 540°C.
Since conventional petroleum derived hydrocarbons and
Fischer-Tropsch derived hydrocarbons comprise a mixture
30 of varying molecular weights having a wide boiling range,
this disclosure will refer to the 10 wt% recovery point
and the 90 wt% recovery point of the respective boiling
ranges. The 10 wt$% recovery point refers to that
temperature at which 10 wt% of the hydrocarbons present

35 within that cut will vaporize at atmospheric pressure,



than 10 ppnw. Most preferably it will conprise sul phur and nitrogen at

| evel s generally below the detection limts, which are currently 5 ppm for
sul phur awo 2009pMs8or nitrogen when using for |nstance BETXPR@P/00059ANt ek
20Nitrogen tests for determ nation. However, sul phur may be introduced

t hrough the use of sul phided hydrocracklng/hydrodemaX|ng and/ or sul phi ded
catal ytic dewaxi ng catal ysts. Furthernoré, “it was found that there appears
to be a 25correl ati on between the kinematic viscosity, the pour point and
the pour poi ntaglepiessi nguef becteddatrean ESﬁﬂEafsgdtEbsebeWtJropsch deri ved
bottonms product could have, At_a given. feed co 05|t| boiling range
(as defined byr??quﬁﬁmgplEEtr%%ﬁﬁgt%?&ﬁ@ 8m%?q¥ﬁﬁi H§§8h %% ’% and gas
oil fractions aftgre d@W&mcagbom@rpﬁdﬂenbowumeV¢pQKMKH atthemp@@meqnm nt and
the obtainabl e,yis60sl.l wahe bioked,d 9. henseyerd Ll Lie. feua

treat ment. ound that a pour point depressing effect was notlceable
for |soﬁerlsedt¢¢§%h@ﬂ3@rép§@ﬁ rervaged thet £ et prauAtds wB5hae¢ agey pour

poi nt of above,s28 {5 3B iaver age-amleel a6 in 4l -sWBjht between about 600
and about 1100 and an average degree of branching in the nol ecul es between

about 6.5 and Ut G aPRyl branches per 100 carbon atonms as di sclosed in

US- A- 7053254. SThecdnipeebet- pr%ﬁféi%wlyegc@@f@ifﬁ(j RHcC thasenebht Lorponent
(b) in the present |nveng|on |s r ef erabl¥§s garated as reildua? fraction

from the hydr ot&r oy BrP 888%%5 YNy §CRPEENet U BPeER SsYht hasi¥ react i on
and sub@equentahydranma@keﬁgramuydﬁmammmg 8bepss dﬁmbmgdpbeéem@mly this

fraction s & fissiliaci an Lesi dhs conprisingidfie flonsst ppleoul ar vei ght

conmpounds stil resent In merrsation step. The
10 mﬂ@brecoveryomﬁﬂﬂnsn@tpéEﬂstoT5gakdOﬁrééﬁﬁohydrocanh9npmeﬂ@¢®b¢w above 370

C, nore preferabl V’c@%%\ﬁeﬁéQQtC Joand %SEher‘?&%&bal%r%b‘a‘éewl@QQh G for

certain enbodi nents of the present invention. further has an average
degree of brant¥g iN¢ERE RDI SRR @fhéﬁ@veaﬁiﬂ%ﬂqéﬂlnﬁﬂaﬁéﬁ%%ﬁkﬂﬁ' 100

carboniatons, @as @teﬁwrurﬁne@ | Qohpdtee t(d)t bepied hod rdissel esedaipbint
20US- A- 7053, 254. Fischer- Tropsch derived paraffinic base oi
conmponent (b) RLCH ng6poctﬂ% i ivehti-on can further be specified by its
content of dlffﬁﬁﬂﬂikﬁ@@bemlSDB&MESKmNbﬁﬁnQat&HﬂuiamﬁethOElSCher Tropsch
derived parafféqhqn%§ga 0|I qpent (b) can Q%Jﬁp%& %e gwby

percent age of R ep Silo n%f% ?ene carSon 8PS e, i e percentage of
recurring neth@mmﬁhﬁnmmrbonsnmhm@rbaﬁmeou@ublendrmnqpnﬂamUons reeoved from an

end group and §n$¥ﬁ¥¥8%, component (b) preferably has no measurable

pour point depressing effect on the base 0il blend, such
that the pour points of the base 0il blend is
intermediate between those of the components (a) and (b)
and not lower than either component (a) and (b).

25 Preferably, component (b) has a cloud point between 30°C
and - 55°C, more preferably between 10°C and - 50°C. It
was found that depending on the feed and the dewaxing
conditions, some of the Fischer-Tropsch derived
paraffinic heavy base 0il component (b) would have a

30 cloud point above ambient temperature, while other
properties were not negatively affected.

“Pour point” refers to the temperature at which a
base 01l sample will begin to flow under carefully
controlled conditions. The pour points referred to herein

35 were determined according to ASTM D 97-93.



(further referred to as OH2>4) as conpared to the 30percentage of isopropyl
carbon at ons. It was found that isonerised Fischer-Tropsch bottons
product s WO 2009iwB8ed i n US- A- 7053254 differ fromthe FiPSTHPRO0$0(FIL N
derived paraffinic base oil conponents according to the present invention,
whi ch are usual |y 350btai ned at a hi gher dewaxi ng severity in that the

| atter conmpounds have a ratio of percenfages epsilon nethyl ene carbon
atons to carbon atons in isopropyl branches of at or above 8.2, as neasured
on the Fischer Tropsehubasewoidhas werahakeerhindtasdeeening pardsmul ar found

that a 5Fi scher-TJraops product, as disclosed in US-A-7053254 wi t mld
degree of isonjé_rgr%(%(p'i gﬂsﬁﬁglﬁ%tl%%ﬁ a@l%é For Additiors %ya%hl’rﬁ?s&@ ger
than 1.5 to 2 m2due to its inability to achieve clear and bright blend.

It was found that r int _de ' Qef f ¥ h base
st ocksbl eﬁdi ng as ﬁeﬁcﬁ%ﬁéﬁ@%ﬁ %%?&&3)3%5@4%\2%%0%%%?% gﬁ/‘ré%rgﬁ&:]g >
conponeht (b) pheferably dfspercestejey ohdepset oretmstehyléAel ¢éwr bear<at ons to

carbon atons ip-d 80RNARYk-Bhanehes, was abavengre alr&iedaplherebpresd he
Fi scher-Tropsch derived base oil 15conponent (b) according to the subject

i nvention has &° pdift: poi nt of bel ow -28C. Such a component (b) will have no

o][ OR| yba negl i giblhicﬁng@@@htp%mpmr%%i&ngiﬂf@&itaﬁigﬁ*ﬂlgt hat véhe pourdpoi nts

of the base oi] . blends.c ri si ng conponents (a) an re internmed ate

ot waen the. pot I TER TR S SR A Db el An S Hoabpha B R HESTIDT B0 S

as wel L0as t hetgardxan foenmpost ddwat afertikedFEsches -RirsepschTdepsvied base oi |

bl endi ng conpon S. can_conyenjent| det 1 ned hy .analyzj sanpl e of
Rﬁ%tlon whANenL en s%%%sﬁ 5%5" {‘g}%d%alﬁg« IXI%%QQ &

oi | using C13- vapour pressure oSore el'd I oni zation
Mass Spect r ometmipwer AnglsysPseFeedldl v omiorabnent nbiss specticeres P, MS) as

follows. The ayerage Jmlacibas; fess RS -gbhal ped, Wi a MaARAUE,RESSRIY €
osnonetry (VPO . Then sanples were characterized 30at the nolecul ar |evel

by means of nuePatHagneti enpesiohaticed SERMYIB pettiiseof§reThe "Z" cont ent
and thesaver agsr&adon ynueaber cmas et Ned: byod NS.eferably less

than 10 ppmw. Most preferably it will comprise sulphur
and nitrogen at levels generally below the detection
limits, which are currently 5 ppm for sulphur and 1 ppm
for nitrogen when using for instance by X-ray or Antek

20 Nitrogen tests for determination. However, sulphur may be
introduced through the use of sulphided
hydrocracking/hydrodewaxing and/or sulphided catalytic
dewaxing catalysts.

Furthermore, it was found that there appears to be a

25 correlation between the kinematic viscosity, the pour
point and the pour point depressing effect that an
isomerised Fischer-Tropsch derived bottoms product could
have. At a given feed composition and boiling range (as
defined by the lower cut point from the distillate base

30 0il and gas oil fractions after dewaxing) for the bottoms
product, the pour point and the obtainable viscosity are
linked to the severity of the dewaxing treatment. It was
found that a pour point depressing effect was noticeable
for isomerised Fischer-Tropsch derived bottoms products

35 having a pour point of above -28 °C an average molecular



Conventional NVR spectra have the probl em of signal overlap due to the
presence of a great nunber of Isonmers 35in the base oil conposition. To
over conme wWheopraisem of signal overlap, sel ected nulti pPCEEPIWSHPEOT r al
carbon-13 nucl ear magnetic resonance (3C NR) analyses were applied. In
particular, gated spin echo (GASPE) were applied to obtain quantitative CHn
subspectra. The 5quantitative data obtaiHed from GASPE have a better
accuracy than those fromdistortionl ess enhancenent by pol arization

t ransfer (DE)PTweﬁgla‘ Qfetiv\r@éhaé]?@utﬁmﬂd ecdl apbbhe mmmhdhseb@ﬁg@bi n

US- A- 7053254 sis of t SPE dat a. an t he aver age

10nol ecul ar %%g "obt al 3&61{7?%1%%50% NSy 894§ u?lél%%ﬂ%%@i @f’bg,gtfhe aver age
nunber of branehésatand abi phayi cordmgs scanr be0 ¢ ataudcat @domﬁum her, on the
basi s of GASP | i putjo i de chain lengths and the p05|t| ons of
t he nethyl gr E%b%&gﬁ%r?;tl%hegs}t%rgq g 2ts4cha| n were obtained. 15Quantitative
carbon ful tiplici t@heaﬁalsyéﬁg Tsonrsthralelry vedr péedf fouti ceReeebyl at room

tenperature. HoMBYSIeAi($)i snonhy BARplin¢abhecto; smter iakscwabeh are liquid
under these conditions. Th| s method is applicable to any synthetic (e.g.

Fi scher - Tr opschiPHET e d Sof © i fet-al T r2GdE Py BEODASE SIVOrRafEPPaF which is

hazy or a waxyps&lidt@abui-eam & ermpasatrume opapd $helefare reabnodn hend un by
the normal nethod. The nﬁgt godol oqy. for thg NVR nmeasurenents was as foll ows:
APV OROOF el PEst RS

As sol vent forS#eteHia heof BEEH DO Wi tiplicity analysis,
deut erat ed 25chl onafrer preCPCAR)y was. seifpboyedy 13 ra tding ifthet axi mum

nmeasurenent te tur 0 f.or C easans a arrpl eis
heated in an O\r}gn at § prl? II%) tthef (%I.r@lr('?@%ts£ i%!é%lércu welghg %grﬁﬁéguenncgous
product. A porsibhnl afreskatsanptlee iradvent pEapké ehryds@llsmn@raﬁamtube

30Preferably, ghe, NVR Lt ybe,and.any; LAt Yggusedhd et he ik apsieropf the
sanple is kept at" this tenperature. The above-identified solvent is then

added and t he tube <trakényt @bd*ifessbm/é’Ct,haosar’rplteeﬁe@rhﬂyoaabtfy 10V dvi ng
reheating of the, sa l%re%grﬁm/e%ovseo%log'f’bcgél Oé‘eroc @Y, 3801 Al el ting

material in the sanple I nstrunent
of the present invention.

It further has an average degree of branching in the
molecules of above 10 alkyl branches per 100 carbon
atoms, as determined in line with the method disclosed in

20 US-A-7053,254.

The Fischer-Tropsch derived paraffinic base o0il
component (b) according to the invention can further be
specified by its content of different carbon species.
More particular, the Fischer-Tropsch derived paraffinic

25 base 0il component (b) can be specified by the percentage
of its epsilon methylene carbon atoms, i.e. the
percentage of recurring methylene carbons which are four
or more carbons removed from an end group and a branch
(further referred to as CH2>4) as compared to the

30 percentage of isopropyl carbon atoms.

It was found that isomerised Fischer-Tropsch bottoms
products as disclosed in US-A-7053254 differ from the
Fischer-Tropsch derived paraffinic base o0il components
according to the present invention, which are usually

35 obtained at a higher dewaxing severity in that the latter



is maintained at 50C during acquisition of the data. The sanple is placed
in the NMR instrunment for a mnimumof 5 mnutes is required for the

t enper at WO 20@/2tes8l i brate. After this the instrunment nRST/HEPRO0SS6EH mred
and re-tuned 5as both these adjustnents will change considerably at the
el evated tenperature, and the NVR data could now be acquired. A CH3
subspect rum was obt ai ned using the GASPEUpm se sequence, obtained by
addition of a CSE spectrum 10(standard spin echo) to a 1/J GASPE (gated
acqui sition spismeahe)s. nkhe sesadianric @peeéhum@@rﬁpaimsmpmbﬂﬁwer(eu-B) and
tertiary carbon %C?f aks onl%. Thent t he. various ¢ %o anch cacrb n
resonances wer e H&e ﬁ&qlst 6°spEiHt &85SI L ohdCRnd e GRS gf)pﬁ/lang

15t abul at ed data,atane GoLr eet i mgpfuwredclvai hhendss chidre M riohe csubspectirlum was
integrated to V. titaty alu r erent CH3

_1; £MH+%3%C|E@ hé(%on i 9131 EQEtwﬁle}’@ ﬂci%%h@#qtéﬁ L

signal s as foI -car em ca (referenced
agai nst > TVB) . Qwhelnga@@SQQ PpPAEEn <51l‘§>e<31|l§éiht>$$<i1e?elq S Aet/AYP2 bt anidhies of

the follow ng gqmﬂoaldefgm@ 68eLs &Myl a 1 L) as &%&&%ﬁ&meafér C.
Di stinct intense signals in the region of g?p pm can be unamnbi guously

identified as 746Priopy i eABCEPbUP'S Gt ﬁ@afloh%vﬁch JerefdP Serticture (see

Formul a 252). GhihRaruka dchiedd clear anljnbfﬂyIStlHl%tr@nce one of the
met hyl carbon atons is classified as term nﬁjl on of in chain, the

other as being a braféh. f?HE?e’f}Eﬁ’te WHERStafeut dt9'hg pr?éfqﬁy “Br @t

10 effect through base stock blending as disclosed in US-A-
7053254 was only achieved if in component (b) the ratio
of percentages of epsilon methylene carbon atoms to
carbon atoms in isopropyl branches was above or at §8,2.

Therefore the Fischer-Tropsch derived base o0il

15 component (b) according to the subject invention has a
pour point of below —-28°C. Such a component (b) will have
no or only a negligible pour point depressing effect such
that the pour points of the base 0il blends comprising
components (a) and (b) are intermediate between the pour

20 points of the components.

The branching properties as well as the carbon
composition of the Fischer-Tropsch derived base o0il

blending components can conveniently be determined by

analyzing a sample of o0il using C13—NMR, vapour pressure
25 osmometry (VPO) and Field Ionization Mass Spectrometric
Analysis Field ionization mass spectrometry (FIMS) as
follows.
The average molecular mass was obtained via vapour
pressure osmometry (VPO). Then samples were characterized
30 at the molecular level by means of nuclear magnetic
resonance (NMR) spectroscopy. The “Z” content and the
average carbon number was determined by FIMS.
Conventional NMR spectra have the problem of signal
overlap due to the presence of a great number of isomers

35 in the base 0il composition. To overcome the problem of



content the intensity of these signals is halved. 5d. Further, several weak
signals in the region of 15 to 19 ppmare considered to belong to isopropyl
group w twoansadtssi onal branch in the 3 position. PCT/EP2@38/0639%r ved i n
the spectrumare some weak signals in the region 8 to 8.5 ppm nost likely
pertaining to 3,3- 10di nethyl substituted structures (Formula 3): c[13
Formula 3 In this case the observedisignal is for the term nal CH3,
but there are two correspondi ng nethyl branches. Therefore the

i ntegral val uestdndiheserskgnatsidésddouhhedp{éhessigraltsafiocatbentyvo net hyl
branches are not counted 15i ndependently%]i The overall estimation of
met hyl branch E&ntEHt MESNERUS PaEEthrse tl 8CfW$bm%Y§§ISCH?5?i on ("Int"

representing theterdn "thnbegr abuiaForgaka 4pin echo (caseE)(wW8tegral s
methyls)=1Int 19 to 20 ppm+ (Int 22 to 25 20p 2 +1Int 15 to 19 ppm +

. | /
(Int 7.0 to 9 PPM*F t9) OPha' Ryttt &t iddn Vet C%@E PHEAER cOitent i s based

on two gi stincq,LelatdiMeky ghpk ense signal-snobsesy edatl 1leprapd at 10.9
ppm assum ng the isopentyl end group content to be negligible, based on
t he evi dence f#eMGtHerpeak25assiGhrehter tHentess thdaeareeMat?on of et hyl

branch cont entpésahiasedosokebys s thgpmt agr abr of ndtheicsi gppl se@tindl0 to 11.2

ppm 3) The overall theoretical term nal tent was cal cul at ed
based on the "Z'¢ d&ETE gﬁacf%%e%v@r g&e‘%?@%%@ nunber, as deternined by
FI M5. The C3+ branmgh teenbentsi st tthen cdeber thbedahy fubthraetenggd romthe -

15 - tbgoretiCﬁélééﬁfgrn%gsg}gbggggéanvféh%aggggwhgégggf%a%s%%%etry
(VPO), the average number of branches and aliphatic rings
can be calculated. Further, on the basis of GASPE, the
distribution of side chain lengths and the positions of
the methyl groups along the straight chain were obtained.

15 Quantitative carbon multiplicity analysis is normally
carried out entirely at room temperature. However this
is only applicable to materials which are liquid under
these conditions. This method is applicable to any
synthetic (e.g. Fischer-Tropsch) derived or mineral

20 derived base 0il material which is hazy or a waxy solid
at room temperature, and therefore cannot be run by the
normal method. The methodology for the NMR measurements
was as follows: As solvent for determination of
quantitative carbon multiplicity analysis, deuterated

25 chloroform (CDClsz) was employed, limiting the maximum

measurement temperature to 50°C for practical reasons. A
base 0il sample is heated in an oven at 50°C until it
forms a clear and liquid homogeneous product. A portion
of the sample i1s then transferred into an NMR tube.

30 Preferably, the NMR tube and any apparatus used in the
transfer of the sample is kept at this temperature. The
above-identified solvent is then added and the tube
shaken to dissolve the sample, optioconally involving
reheating of the sample. To prevent solidification of any

35 high melting material in the sample, the NMR instrument



contents i.e. half of the isopropyl value, the 3-nmethyl substituted val ue
and the value for 3,3-dinethyl substituted structures, thereby resulting in
a val ue fwo280e1%8gnal s in the 14 ppmregi on whi ch bel @00/FPROOGIHRSS9

term nating the chain, the difference being the value for the 03+ branches:
7 (integrals C3+ branches) - Int 14-15 ppm- ((theoretical termnal CH3) -
(Int 11.2 to 11.8 ppm - 10(Int 22 to 25pmM/2 - Int 7 to 9 ppm). The
present invention further relates to a process for the preparation of a

| ubri cant baseigithaibltendedacenpsdsi nirhihgndeggi{a)ianh menal detd . derd ved

base oil having a saturates 15 c 90 wt% a su

content of | ess*tish 6. @%aﬁf%]alnat%a Wiﬁcégﬁggqu%%te%%& bglt-L %ﬁmébg %0 and
(b) a paraffinhtnlgzse ici Feqonpeneiir hael hgmpevitseosittoy catii10000cof from 7
to 30 ¢St (7 tps /s 2 C ngpt [ B), i n oner

Fi scher - Tropsch %%lm\% )Bg?tgwng@]{)ﬁ%uctgﬁﬁgv?%g % %ham?ﬂg%o?h%e?%eﬂn%gegje of
recurrihg net hy$ emecahbeasadhisinente Wall ehamiw eeraribiensbtendved S rom an

end group and g branch t%anbgt@% ceﬁtda%eomkwmao%m@ah@mb@toms , as
determ ned by 25130- NVR, of below 8 Preferably, the present

i nvention al st dt%s to a process for the preparation of a lubricating

base oil having a sajur atespsont@ntvaef oserensdamsHy Whi cassulphie cont ent
of less than 0.03 wt% a viscosity index of 30between 80-150, conprising

(a) contactings&IHiTEralPLoRrinaery edlFiéednast deset e cabove wi th hydrogen

in thepr eSGnC@st@in@ar@Y@E@QGQ@M prsat al/ystasand e dlaendi 89 0fn t he
obt ai ned product with a Fischer-Tropsch derived conponent (b) according to

any one of clafhg? £4w)7. The ﬁ%sulta“t SWSFErbrPe‘f%“r%%rV PERBASHoldIPr ocess

conprises the gﬁ@p@ertlary Cgkgogom@ctpleggs acfiperal oil derived |ubricating
base oil precursor product havin sat urates content of bel ow 590 w % and

a sul phur cont BRR™ dTheh&PREERS 36T ranghpcarbon resonances were

assigned to specific positions and lengths applying
15 tabulated data, and correcting for chain ends.
Then the subspectrum was integrated to give quantitative

values for the various different CH3 signals as follows.
1) CHz-carbon

a. 25 ppm chemical shift (referenced against TMS).
20 b. 19 and 21 ppm can be identified as methyl branches

of the following general type (see formula 1):
CH;

Formula 1

c. Distinct intense signals in the region of 22 to 24
ppm can be unambiguously identified as isopropyl end

groups of the following general structure (see Formula

25 2).

CHs;

Formula 2



wt% w th a suitable sul phided hydrotreating catalyst in the presence of
hydrogen in a first hydrotreating step at a tenperature of between 250 and
350 C, armi02009/021958i i) separating the effluent of step @CI/HPR008/06059Dgaseous
fraction and a liquid fraction, wherein the liquid fraction has a sul phur
content of between 50 and 1000 ppmw and a nitrogen content of |ess than 50
ppnmw, (iii) contacting the liquid4raction of step (ii) with a
catal yst conprising a noble netal conponent 15supported on an anor phous
refractory oxi de cafrrines iRsthecdresence ofic hydiiogerarnoa seeandis
hydrotreati ng step;. .. iv). recovering the Jubricating base oil having
the specified %Jf’%%éejrfﬁegs?Sagﬁr%matlon o 'O M2y Bi%hdi ﬁget%%h%rasaes oi |
obt ai ned in stlepifd v bmiahhh20Ther gfanaf fihrncchasel aiilnagcorponendr{rinh
Preferably, the, lydfoth,eatynd, S alyst bR.SLemndid Gonprisgs at |east one
G oup VIB netal conponent and a metal selecte romthe group consisting of
iron, nbckel and cbbdlurtaad, aseefradctiery oxddelsuppdhe. regyet ¢brled
preferably, the,ces alystref csheRiddda its BeMbikeld @%@99@%9&@' um na
catal yst having a nickel content 1-5 wt % as oxi de and a nol ybdenum cont ent
of between 10-B8-tup asidokigeal AyArimdfetpref dt@bi% Ot he catal yst of step
(iii) conprises plationsrand paldradisprcd0andasd My pRausssiphical/al un na
support, wherejin the .tot ﬁl angu$1t of plati gug fnd épal |.adi umis_between 0.2
and 5 wt % Pref’et dBiCm HetPubri it ng oBaset6F Y g ocidt 1 bBt % hed by
sol vent0ext r aciimetofl aupett obewn furacttivons 35baithuleg 3)n the | ubricating oil
range, followed by solvent dewaxi ng and/ pr catal ytic dewaxi ng. Preferably,
the lubricating base oil product is,an APl G oup | base oil and the product
obtained in step (d) is an API Gro@?} [1l base oil. 5Preferably,
the paraffinic base oil conponent (b) is'a heavy bottom heavy bottom
distillate fraction obtained froma FEicsoher-3Iropsch derived wax or waxy
raffi nate teed by: . 0 i.ngl i.soneri i . Fj.scher -
10Tropsch derived %neet ,ls g%%%}géato S%%s%%ﬁ%ﬁf&ﬁ TRl Rb! 0 T

CH3, but there are two corresponding methyl branches.

Therefore the integral value of these signals is doubled
(the signals for the two methyl branches are not counted
15 independently).

The overall estimation of methyl branch content is
thus based on the following calculation (“Int”
representing the term “Integral”, Formula 4):
¥ (integrals methyls)= Int 19 to 20 ppm + (Int 22 to 25

20 pem) /2 + Int 15 to 19 ppm + (Int 7.0 to 9 ppm) *2
2) The calculation of ethyl branch content is based on
two distinct relatively intense signals observed at 11.5
and at 10.9 ppm, assuming the isopentyl end group content
to be negligible, based on the evidence from other peak
25 assignments. Hence, the calculation of ethyl branch
content is based solely on the integral of the signals at
10 to 11.2 ppm.
3) The overall theoretical terminal CH3 content was
calculated based on the “Z” content and the average

30 carbon number, as determined by FIMS. The C3+ branch

content is then determined by subtracting from the



conpounds in the Fischer-Tropsch derived teed have at | east 30 carbon

at ons; (b) separating the product of step (a) into one or nore
di still atwofe@oniwa(s) and a residual heavy fraction 15@cwmPRaiBiogsa | east
10% wt . of conpounds boiling above 540C, (c) subjecting the residual
fraction to a catal ytic pour point reducing step; and (d)

isolating fromeffluent of step (c) as” al¥ esidual 20heavy fraction the

Fi scher-Tropsch derived paraffinic base oil conponent. Mre preferably, the
paraf fini c basen@bdetcorponenhifd) drs acheavwy bt omwieavymbott omadistillate
fraction obtai ned froma Fischer-Tropsch derived wax or waxy
25raffinate teeeniRpts 1i-e.ahahidriodiecKiSREF AYYE of Blotfer it§&t Fnge @Ry L

Fi scher Tr opschs@esd med chieedi wuhereidhaveiaght £at i o nigigerpounds having at
| east 60 or nore carbon atons and conpounds having at |east 30 carbon atons

in the Fischer2TYpdetied36taertved t é@&rﬁgyafe?@ats]tn% 12 gndiwhergim at

| east 39 Wt%Offh@cmipﬁmnds1hnt]hd§’|elFlpﬁﬁhel’egIbﬁpﬁlﬁ:ibkdej’ell\b@d f:eedﬂfuasve at | east
30 carbon atons; (b) separating the product of step (a) into one or
more distill at BSFHAATLGA( $1Cof N3 Hwert oidllﬁﬁ@r@?%ﬁ:tk?edﬁ@ @génﬂaéu%rfd%?d range
base oil precugsorcFs aﬁtah@aegnd a heavy fraction such that the 190 wt %
boi l'i ng poi nt of t he base og recur gr fractlﬁg s between 350 and 550 C;
(c) perforning” a' PO pont >f e Cﬁbe t&p tBtthe bt 82 range base oil
precursor fract{geoahitdicaedtennstalp GiGh) - andet 11.2 to dL.Bsppating the
heavy bottom d| stillate fraction by distilling the product of step (c).

I'n addi?ion to!i%orrer it€atPoRPEhF T dCt5 dnaPi dnPP e Fi scher - Tropsch deri ved

product fractions 1Ry p#BdengOinvention further relates to a process
for the preparation of a lubricant base o0il blend,
comprising blending
(a) a mineral o0il derived base ©0il having a saturates
15 content of more than 90 wt$%, a sulphur content of less
than 0.03 wt% and a viscosity index of between 80-150,
and

(b) a paraffinic base o0il component having a

viscosity at 100°C of from 7 to 30 ¢St (7 to 30 mm2/s),
20 wherein component (b) is an isomerised Fischer-Tropsch
derived bottoms product having a ratio of percentage of
recurring methylene carbons which are four or more
carbons removed from an end group and a branch to the

percentage of 1sopropyl carbon atoms , as determined by

25 13Cc-NMR, of below 8,2.

Preferably, the present invention also relates to a
process for the preparation of a lubricating base o0il
having a saturates content of more than 90 wt%, a sulphur
content of less than 0.03 wt%, a viscosity index of

30 between 80-150, comprising (a) contacting a mineral oil
derived feed as described above with hydrogen in the
presence of a hydrogenation catalyst, and (b) blending of
the obtained product with a Fischer-Tropsch derived

component (b) according to any one of claims 1 to 7.



10various ot her operations, such as hydrocracking, hydrotreating, and
hydr of i ni shi ng. The teed of step (a) is a Fischer-Tropsch derived
product. Wbeotwi2t9sal boiling point of the Fischer-Trops®lTHEPOIDEOE05ARY I ange
up to 400 C, but is preferably bel ow 15200 C. Preferably any conpounds
having 4 or |ess carbon atons and any cqggounds having a boiling point in
that range are separated froma Fi scher-T¥ opsch synthesis product before
t he Fi scher-Tropsch synthesis product is used in said hydroi somerisation
step. An exanpl e ofora 2Qstetable, HrschebvEr ppseds Proeessses tescri bed in
WO A- 9934917 and in AU A-698391. The discl osed processes yield a

Fi scher - Tropscﬁt%ﬁoduct as descri bed above. The Fi scher-Tropsch
product w Il contafin ronorcveny d|Mﬂdaaa3ubphudemﬂutdﬂhubogeattngnbﬂaﬁ ng
compounds. Thi 5 $, 251YRLEa} b8LcA BLAGMCE. derivad d roma,F sehetrdlr gpseh

reaction, which uses synt 'S gas contadining a no I npurities. Sul phur
and ni t?Pogen I%@eWS’Wﬁwlagéﬂé@%Wﬂyxbée@él@ﬁ/bﬁ@W@@té%@i@ﬁmWiﬁ$@52 whi ch are

currently 5 pm%%lﬁylap@u&tgﬂﬁe ls@emlfd% ALEF OGN, 13QThe  Ei gehers Tropsch
product can be obtained by well- known processes, for exanple the so-called

Sasol process, “AheISHENCENPHIPEIREHT HPafe f PF 8t d8E O TB L L RS EXSROMbbI
"AGC- 21" procesStenp@se uaido ot hetwdarocessasdasso far; exanpl e described in
nmore detail in EP- - 176959, 35EP-A- 66%%@12 US- 4943675 US- A- 5059299,
WO- A- 9934917 and IAS§83672079 THE BEBE Wt 15'gdherdl Y %chpri se a

FischeI@Tropsc@a&ynthéﬁastaod ammyﬂﬂamaddefrsaﬁrmn sthepeas described in
these publications.y §1 i sEhers Trop gﬂ$$y”é es1S G20 De pEriorikd on

synt hesi s gas pr are ron15an sort ocar bonaceous naterial such as
coal, natural 13%1%0 tinel egidcal nn@m%&n s;@@hea*s wookeor thay. 50 ppmwhe

Fi scher - Tropsch produgt .direct] vy abiaiined; ir oM foehet:Ipopsgh process
contains a waxy fraction that is nornal y a sol Id at room enperature

10The Fi scher -TtdpstFak@rYasedOB: 1HEF éedoPbe THe prre@seRtepFocess, is
obt ai ned vi a t hgoywldeckBawan Fhsshaiolisopeehabydrpcariken csypt Besis qiocess.

I n general, such Fischer- Tro sch hydr ocar bon s nt hesi s .i nvol ves the
preparati on of PhyHfr5Earbongdf P a hixGrenof "¥&ar ot 2i5REndkFide and
hydrogen at el evat €d )t epperat e tard 1pHessHt end roddee cpnesenceg ofha sui tabl e
catalyst. The specified properties, and

(v) blending the base 0il obtained in step (iv) with

20 the paraffinic base oil component (b).

Preferably, the hydrotreating catalyst in step (1)
comprises at least one Group VIB metal component and a
metal selected from the group consisting of iron, nickel
and cobalt and a refractory oxide support.

25 Yet more preferably, the catalyst of step (i) is a
nickel/molybdenum on alumina catalyst having a nickel
content 1-5 wt% as oxide and a molybdenum content of
between 10-30 wt% as oxide. Again more preferably, the
catalyst of step (iii) comprises platinum and palladium

30 and an amorphous silica/alumina support, wherein the
total amount of platinum and palladium is between 0.2 and
5 wt%.

Preferably, the lubricating base 0il product is

obtained by solvent extraction of a petroleum fraction

35 boiling in the lubricating o0il range, followed by solvent



Fi scher-Tropsch catalyst normally is selective for preparing paraffinic
nol ecul es, nostly straight-chain paraffins, and the product froma

Fi scher - Wops@n22B8ynt hesi s reacti on therefore usual |y PSTEPR0S060589 of a

| arge variety of paraffinic nolecules. Those hydrocarbons that are gaseous
or liquid at roomtenperature are recovered separately, for instance as
fuel gas (C5-), solvent feedstocks and detergent feedstocks (up to C17).
25The heavier paraffins (Cl8+) are recovered as one or nore wax fractions,
comonl y ref erqeeh:tinpantl/sehesitdropschiewax(£§) Mef:femuotngt;i@havax(es) For

t he purpose of_ the present invention only.those Fischer S xes are
usef b1 he-the Y Uaa ST B AERr ST he RrBRGbAt Tore J0PSRutr BRER S
respect to theamdlnmd|pmgduangebamdunbngeatepg poi it .aPr éPer 6edup IT

Fi scher-Tropsc w@§ e e having a congealing point in the range
of from55 to Q% 1In§?§ g%g?erg§1y from60 to 120 C and/ or such boi l'i ng

range that the 19 RGN e reamdd 16fic3BfsomIB0 aoare8ent, (b) 1is

Fi scher - Tropsch yaxgs Jkbinge Q\%}%ttonglsti-gpa& ﬁwcttaghyolb@ypn@
ki nematic viscosity at 100 C (VK100) of at least 3 cSt m2/

preferably betwe®h &3 Tdr¢hes- EE@pyﬂbﬁ?rﬁWéﬂeW%%l?fBﬁ?ﬁbéﬁfﬁl%ﬁﬁﬁlf?%ﬁi
Those Fi scher-dyopsch waxes neltlng above 100 C SU|tany have 5a ki nematic
viscosity at a te her than their nelting

t is 10 t hi
bt 3 the r angB ofHF G 4 A D S BTEee SOTSF B B APONER 14 c&t I
case the teed bepﬁdﬂ)d@aﬁvbasfeedi)wMéﬁenecevelgaimn20 mgspoEnt of above 500

C e wax conteniafilde 19ULL | e arepler ahan, o0 WLk Te feed to the

hydr oi soneri sa |scher ropsch product whi ch has
at | east 30 mﬁ@@a%Wéﬂbﬁabbyna@t®@%st 50 wt % and nore preferably at | east

55 wt % of COWDOUHdéth%‘ébQQaéiné%% p§Q>d‘aéEb9f‘ AL Fypt e pors. the wei ght
15 rati o of conmpounds having nore than 30 to at Ieast 60 or nore carbon

atoms to conpdﬁWﬁ%CHéﬁﬂﬁéaé? Feasti U scaPbBn? af sl udd Pesgyt hamceetar bon

atoms of the Fisghersihibopschepsodues s at Leaséuhi2 bopnehgr abbye at | east
0.4 and nore pgggggably at | east O0.55.

(¢) subjecting the residual fraction to a catalytic
pour point reducing step; and
(d) isolating from effluent of step (¢) as a residual
20 heavy fraction the Fischer-Tropsch derived paraffinic
base o0il component.
More preferably, the paraffinic base 0il component
(b) i1is a heavy bottom heavy bottom distillate fraction
obtained from a Fischer-Tropsch derived wax or waxy
25 raffinate feed by:
a) hydrocracking/hydroisomerisating a Fischer-
Tropsch derived feed, wherein weight ratio of compounds
having at least 60 or more carbon atoms and compounds
having at least 30 carbon atoms in the Fischer-Tropsch
30 derived feed is at least 0.2 and wherein at least 30 wt$
of compounds in the Fischer-Tropsch derived feed have at
least 30 carbon atoms;
(b) separating the product of step (a) into one or
more distillate fraction(s) of lower boiling fractions

35 and a broad range base 0il precursor fraction and a heavy



20Preferably the Fischer-Tropsch product conprises a 020+ fraction having
an ASF-al pha val ue (Anderson-Schul zFl ory chain growh factor) of at |east
0. 925, prwben@izysat | east 0.935, nore preferably at | eRST/HP20886058%en nor e
preferably at |east 0.955. Preferably, the Fischer- 25Tropsch wax teed for
step (a) has a weight ratio of conpounds having at | east 60 or nore carbon
atoms and conpounds having at |east 30 cdfbon atons in the FischerTropsch
derived feed is at least 0.2, nore prefably at |east 0.4. 30The

hydr ocr acki ng/ hyswisorRehsahsoncHeacio ansobol hendhydrieictsemethsatdan i s
preferably performed in the_presence of hydrog and atal yst, which
catal yst can bg" H8§§WIFPSH€$%%%§NkH€ eF§e8ﬂe§§kfFF%§5ﬁn he art as being
suitable for this (®ackrénrmCat &l ystug porinusecduridst beechydoe oilsoneri sati on
typically co j i di = - [ it dr og ion -
dehydrogenat?E%£$%%2?¥%%aﬁ?§§.Otﬁé?é?Fggggc?ggéé?%hg?ﬁ3%§P¥t%85 are
refractory net &) oxirde carriers. Suitable carrier materials include silica,

al um na, silica-al Wy naci1azi f&MAndil,apba-@ndishunes theref, Kreferred
carrier materials for inclusion in the catalyst for use in the process of

this inventiontaflet SiidcaleaPtri e &td SSEPi 8l al unina. A particularly
preferred catal ystrrcenpricses pbatddranisuppont &6 ot s tSbhheadoa) Whida

carrier. 10Preferably the catal yst does not contain a hal ogen conpound,
Soeh 5 for o haee Rl Slited 2TRnneh BB Aldien o BRrES Ront e

speci al0 oper at vangi @ondithieonspanak 1ansg| wecenys riondentralckpngbl ens. Exanpl es
of suitabl e hydrocracking/hy i.sonerd.sation processes and suitable

15cat al yst s ar}(é--Iy eostcrﬁigﬁelggr n%@)@-%ﬁﬁ%bl%& A-532118, EP- A-666894 and the
earlier referred tTheEPeAd77695%r (a) iPr ef Bifeltkthylfrcpgehatieohved

dehydrogenati op-fyngti anal i byt 55 ANS @ioMpp Nt L deta]s rikanexanpl &.cobal t,
ni ckel , palladi umand plati num and nore 28preferab|y plati num I'n case of

pl ati num and pRFPEHtUMAYhE2BAE Al stO fRY ConpPiisel e Hydrbgenattoh -
dehydr ogenat i opp@ctd Ve re@BpapeNtari N AhpdiBYBt h&F iy aMR. 005st @amoparts by

wei ght, preferably fromO0.02 to 2 parts by weight, per 100 parts by weight
of carrier 25nRtET A0 PRYCASESHIARRNAE T EsBAPE Hihar ContEnthal |1 be

present, optionatdey aricckebarstesettdm acerabrnat + Dibddhh sgyappesis A
particul arly prelerreq catal vl forseq B lhe AyhieaqnvaLshon. stace
used in said hydroisomerisation step. An example of a

20 suitable Fischer-Tropsch process is described in
WO-A-9934917 and in AU-A-698391. The disclosed processes
yvield a Fischer-Tropsch product as described above.

The Fischer-Tropsch product will contain no or very
little sulphur and nitrogen containing compounds. This is

25 typical for a product derived from a Fischer-Tropsch
reaction, which uses synthesis gas containing almost no
impurities. Sulphur and nitrogen levels will generally be
below the detection limits, which are currently 5 ppm for
sulphur and 1 ppm for nitrogen.

30 The Fischer-Tropsch product can be obtained by well-
known processes, for example the so-called Sasol process,
the Shell Middle Distillate Process or by the ExxonMobil
“AGC-21" process. These and other processes are for
example described in more detail in EP-A-776959,

35 EP-A-668342, US-A-4943672, US-A-5059299, WO-A-9934917 and



the range of fromO0.05 to 2 parts by weight, nore 30preferably fromO0.1 to
1 parts by weight, per 100 parts by weight of carrier material. The
cat al yst wayo@/ewssonpri se a bi nder to enhance the streRgTEPRIOSIHHESI9
catal yst. The binder can be non-acidic. Exanples are clays and ot her
bi nders known to one skilled in the art. - 22 - In the
hydr oi sonmeri sation the feed is contacted®th hydrogen in the presence of
the catalyst at elevated tenperature and pressure. The tenperatures
typically wl de»eawaztol’veor amg@ ©foddMwliid g@n@]&{)n@ qm@keeabehy hi gher
5than 250 C aqﬁ grefer ¥ from 300 to he pr ssure
typically be i S ang&co e t8n§56 B%.r%ﬁﬁfmﬁféfé é%?ys%ﬂ%meen 20
and 80 bar. Hyds afpercrmiedbénsulppdd edikdticatdass hotird ¥ ispace-vebopeilt y of from
100 to 10000 hgg%{ prefe 00 L e

op s cgk E@d%%%ggfﬂgd %9 %? %ﬁ%%%ly spaé Qéefgg trom

hydr ocar bon f ‘be provi at a weig our ocity of from
0.1to 5 kg/l/%myf%ﬁéf@ﬁabv9rQ¢@ﬁRQHQQ%@MSOm5tQ£ﬂ4¥tﬂﬂq@nésnﬁ©@lpreferably

| ower than 2 kﬁé&dﬂm gEQe habio ﬁalhmrt@,g@nsa@h hydr.eear QthEﬁed may range
from 100 to 5000 N/ % IS f% referably from 250 to 2500 N /kg The
5}

conversion in theT%VH ﬁ§8ﬁ€r?%ﬁﬁﬁQﬁ1pé§dHéFlﬁ%ﬁ?%&%%I%Qtﬁépﬁﬁtfﬁﬁ?ébntage of

the feed boilingsabover3f@ch phé&dsd m&alp@raw@@ tfeaathibactheon hoiling
bel ow 370 C, |s at | east 28 éﬁ@b r ef %rablé at least 25 wt% but 20
pref erabl y not“¥otE than >80+ pPEFEFABT Y not nore than 70 wt% The

teed asOused aboveﬂmnEthehde#frbpdqh1wax Ubedt@$aﬂmh¢@@dcabbonhéeed fed to

t he hydroiso d% % o%To%hgg algqﬂ%gxn%gtbgg héeQﬁﬁ!% ste ﬁq) The
resul ting produc he "hy f or Sorer i sati on 2% r oCess prePera ?y cont ai ns
at least 50 %Blyowvequﬁwd@;mﬁsb%a?rmtfhe@ss m)q’o@eweﬂer aehyrat, | a8t 60 % by

vei ght , yet npre.preher @Qch Bat £330 00 s PYe WBL gty af,ckspparaffins, the
remai nder being conposed of n-paraffins and napht heni ¢ conpounds. 30In step

(b), the produbfeRFra&tep P4) Y SEPaaced PHtd ONE<OIrniecar’e? | | at e

fractiopn(s) angdooiesl dual hp@aayerf raagsteu@mae@aptfé@élgat@trel gagt 10% wt. of
conpounds boi li ng above 540 his is conveniently done by

perform ng one®® S?Hﬁeel§55?§tP??%ﬁQ§%s€5a?aFPbﬁ%b%ﬁlqqﬁgléfFlu@%? of the - 23
- hydroi soner i sBaidianr-gtrepstb obtainstathoreastyone dsdidditevdi sotl | ate fuel

fraction and a residual [ftraction whch h3.to,be used Lo gtep (el

paraffins, and the product from a Fischer-Tropsch

20 synthesis reaction therefore usually is a mixture of a
large variety of paraffinic molecules. Those hydrocarbons
that are gaseous or liquid at room temperature are
recovered separately, for instance as fuel gas (C5-),
solvent feedstocks and detergent feedstocks (up to Cl17).

25 The heavier paraffins (Cl8+) are recovered as one or more
wax fractions, commonly referred to as Fischer-Tropsch
wax (es) or synthetic wax(es). For the purpose of the
present invention only those Fischer-Tropsch waxes are
useful as the feed, which meet the aforementioned

30 requirements with respect to their boiling range and
congealing point. Preferred Fischer-Tropsch wax feeds
are those having a congealing point in the range of from
55 to 150 °C, more preferably from 60 to 120 °C and/or
such boiling range that the T90-T10 is in the range of

35 from 50 to 130 °C. Fischer-Tropsch waxes melting below



Preferably the effluent of step (a) is first 5subjected to an atnospheric
distillation. The residue as obtained in such a distillationis may in
certai n pveRervewmsenbodi nents be subjected to a further PdirgprRédsasison
performed at near vacuumconditions to arrive at a fraction having a higher
10 wt % recovery 10boiling point. The 10 wt % recovery boiling point of
the residue may preferably vary between 950 and 550 C. This at nospheric
bott om product or residue preferably boils for at |east 95 w % above 370 C.
15Thi s fractionooey,beudicbecy | yaused dimesbepc (€)s@sigy abe1subjected to an
addi tional vacuumdistillation suitably per%or med at a %r essure of between
0.001 and 0.1 PAFEOITRE PEedeidr St ((S) "N/ pt ef Bty Lot BF HEF RS t he

bottom productaef suchta magg%m@ﬂégdﬂllyabéenee£04 narﬁf- QI@ te}. thesdheavy
residual fraction obtajned jn ste i s subjected a. catalytic pour

(b)
poi nt reduci ng® StER SrEpSEL) v ﬁlspﬁf?lﬁépfjo?ﬁ% u]sqong aﬁifllﬁ%}%c%‘(fer si on
process; whichai &mmblcevmfscbeﬂmiaw at hempaxacord ent whachel ow &Cam % of
t he ori gi nal ég nt.ent. TQaDV\@ﬁ(elcront nt 25i n. thell nt. rn@di ate roduct is
preferably below s AnH " or & pre ral%in%:} %ejt Welen 5 "ahd 35°W% and even
nore preferabl glrdaetafv&@n 150cand B wmr¥%ol¥hérprotuct lads cdbtai ned in step (c)

preferanly has a congeal ndopolay of helow.80,L Pref grablycgpre, than 50

wt % and nore preferably 30nore than 70 w % of e intermedi ate product
b0| | s above t hecdingt %Orl@éovér@b%‘(ﬁ mOOof’ Ct hbe widgx feedetisedith step (a). The

wax congent assysed iy pkherdessr iptdonol sroeasiy ecbaceor dhpg to the
follow ng procedure. 1 weight part of the to be neasured oil fraction is

diluted with 3%@%%@%%%%%/%@%615/ VOFY et Urde FOPCRBERVTORTHYI - 24 -
ket one and t ol pede;coMinglni 5a§ué)rsejq;gfsmt ) woej efﬂréﬂ)ar-amyCatnl@ast 50

refrigerator. The m xture is s uen%r% Jctf eq:[ -20C The wax is
t horoughl y wasHed i't m@Sdeg% ved“fron f CPEBPU i ed and
wei ghed. 51f reeference |lsaﬁadé0t<mni]dn @onmentF@rwé%rmleueheswaE@tm which is

100% m pus the_ wax, cont, ﬁgohgdg\ﬁl{g\u o p9§§¢bé§ el %%eﬁéaéf é(ﬂ
hydr0|soner|sat|on proces descri be agove or ste t has been
found that thenoiex JrEypobearedsiced awrohaddesdy e IaévéJea@@ Ag sychpn

10catal yst. By.vafyididithe s8Y¥€Tdd Yelhohh&rBhOCEES he Fischer-Tropsch
product is at least 0.2, preferably at least 0.4 and more
preferably at least 0.55.

20 Preferably the Fischer-Tropsch product comprises a
C20+ fraction having an ASF-alpha value (Anderson-Schulz-
Flory chain growth factor) of at least 0.925, preferably
at least 0.935, more preferably at least 0.945, even more
preferably at least 0.955. Preferably, the Fischer-

25 Tropsch wax feed for step (a) has a weight ratio of
compounds having at least 60 or more carbon atoms and
compounds having at least 30 carbon atoms in the Fischer-
Tropsch derived feed is at least 0.2, more prefably at
least 0.4.

30 The hydrocracking/hydroisomerisation reaction of the
hydroisomerisation is preferably performed in the
presence of hydrogen and a catalyst, which catalyst can
be chosen from those known to one skilled in the art as
being suitable for this reaction. Catalysts for use in

35 the hydroisomerisation typically comprise an acidic



conditions as descri bed above a skilled person wll easily determ ne the
requi red operating conditions to arrive at the desired wax conversion.
However awOenpanradsere of between 300 and 330 C and a weiPGMEPR@&/0b0sII5space
velocity of between 0.1 and 5, nore preferably between 0.1 and 3 kg of oil
per litre of catalyst per hour (kg/1l/hr) are especially preferred for
optimising the oil yield. A nore preferred tlass of catalyst, which may be
20applied in step (c), is the class of dewaxing catalysts. The process
condi ti ons appfies wWheniusi agd suahyaatl@hyst snshadid e gsuabithat a wax
content renai n%frilcpc.t he _oi | . %P ontr al catalytic¢ dewaxing

t typi
processes aim ediéitng Yt h VR tsagﬁpXFI()glérll%]s NJdrE S ethg a dewaxi ng

25cat al yst comeisiagmpry moketubardsiceveiwrkl $esudldld matrhatrnore of the

heavy nol ecul e ) t al in_the de il.. Thus Vi scuous base
oil can then b@ag%telaalrl%egl.n%ﬁ%é d%%}xﬁaﬁg\é{?gtﬁgiqg'sts%ll%h a%ﬁg%%’ applied in
step (¢} suitablycaompricsésnaa notkculanrsievee el 30ustficonall| gaimier

combi nation wph & netalhavipg, & ydrogenathom fUnctdonsesughas the G oup
VIIl metals. Ml ecular sieves, and nore suitably nol ecul ar sieves having a
pore di anet er BfOHEWEEN THL35I AR 0-8 AAFhavel Shovi “Aigoa"eatal ytd <
ability to reducente wayacontenir 3befrcirhervaxc4{weed:stSubhableczeolites are
nor deni t e, beta% - 25 - ZSM5, ZSM 12, ZSM 22, ZSM 23, SSZ-32, ZSM 35 and
ZSM 48 or conbi et iBHs SHPPEAF & 28019 58 -8 “WhI'CH ZSM 15 and ZSM 48 ar ea

nost pref erredPrdotdrary phef eat&dy gr awpsohonotectdiar ssihevegeare t he

silica-alum na sphat e P terial I C AP L S_nost
preferred as f(g?gpecguarﬁitﬁl esggfe%\s%i%ge% ﬁ%@éﬁ?;@%ﬂ% %f§%u%%n%§e olfﬁel onal Iy be
used in its HZSMBdhorcmteavehe abseEnce spbcapy @Growgsividl copgtialonsThe ot her

mol ecul ar si eves, an& ALel enablynksadl B-embh datd o kh ansaddes & oup
VIIl 10netal. Suitable Goup VIII nmetals are nickel, cobalt, platinumand

pal | adi um Exaiplesorekpagssiprec comsiriatiéAs RFCTIZSHNE5 SUNF#2sn 5,
Pt/zSm 23, Pd/ ZSM 123t sPtkdShk 48- aih Rty GAPR-4d1 o175t askadsgonfs gurati ons of

Ptizeolite betg ang Rt/aSM 23St 289t e peta and, R 250,38, or
Preferred hydrogenation - dehydrogenation
functionality’s are Group VIII metals, for example
cobalt, nickel, palladium and platinum and more
20 preferably platinum. In case of platinum and palladium
the catalyst may comprise the hydrogenation -
dehydrogenation active component in an amount of from
0.005 to 5 parts by weight, preferably from 0.02 to
2 parts by weight, per 100 parts by weight of carrier
25 material. In case nickel is used a higher content will be
present, opticonally nickel is used in combination with
copper. A particularly preferred catalyst for use in the
hydroconversion stage comprises platinum in an amount in
the range of from 0.05 to 2 parts by weight, more
30 preferably from 0.1 to 1 parts by weight, per 100 parts
by weight of carrier material. The catalyst may also
comprise a binder to enhance the strength of the
catalyst. The binder can be non-acidic. Examples are

clays and other binders known to one skilled in the art.



15Pt/ zeolite beta and Pt/ ZSM 22. Further details and exanpl es of suitable
nol ecul ar si eves and dewaxi ng conditions are for exanple described in

WO A- 97188020090819584343692, US- A- 5053373, US- A- 5252527, POBHEAR2BB04E955581,
US- A- 4574043 and EP- A- 1029029. 20Anot her preferred class of nol ecul ar
sieves are those having a relatively low isonerisation selectivity and a
hi gh wax conversion selectivity, like ZSM5 and ferrierite (ZSM35). The
dewaxi ng catal yst suitably al so conprises a 25bi nder. The binder can be a
synt hetic or natur@al loheoeguroifighddinergani ehe stdst ancepntattexamre cl ay,
silica and/or petal oxi.de Natural occurring clays are for _exanple of the
nont nori | | oni tléyéaﬁoc?el?aﬁlni %h?a%??ee%ge ‘?%eté?ng@fafzﬁpraéf 8&%%?%/&2 por ous

bi nder nat eri atemjarat3@exanpl eras swefa.adher yeoxdde- wfe swhivohcexanptidsl ar e:
alumina, silicgs o proa, AL G- ARANasiacShbh cazi reania.pgl i egsdhori 2,
silica-beryllia, silica-titania as well as ternary conpositions for exanple
si licaabum na-thoria0 Sl pod- abrarnretzire®oni arowi3qcdcabBuf na- BBmgnesi a

and sil i ca- magpesd ara LGORI ayp ML PhRf ehabhy Aungl®r rhew agidity _
refractory oxide binder material, which is essentially tree of alumna, is
used. Exanpl es??df RdfesedbPrEcer Hutericasear é0sthd . P cBKHF809¢% t ani um

\cjlvihoxihde, gelr w&m‘yrﬁeflis%m@edb@tiaa @n_sdh Nt Yr e5a ©f xxé/l%cqréyrrefef@&? St hese of

i ch exanpl es e list a . _The st _preferre inder is silica.

A preferred cl Ja@i ot 1§8§§x}“ﬁgyg%]i'a|%fs¥§f88ﬁi§r%%%%“i Cerffedi ate zeolite
crystaldites asoeescr/ilbed.abbyehantbanrioow acedinyy ref pacvodydoxi de bi nder
material which, s, d0essenti ably, frse, of abumng, 45 descei bed) ahove, wher ein

the surface of " alum nosifTicate zeolrte cry i tes "has’ been nodified
by subj ecti ng phefedaptivnbsvheeatierzdoldi ke/erstatd inces pocdesapiace

deal um nation {geat nept. 2A}<§yfmr.r ed,deak ygi patjan dfeatpent is by
15contacting an extrudate of the binder and the Zzeolite wth an aqueous
sol ution of a RYURGEPRcaLEdsBRY ZFedePTbeel i P f¥eRanpf eat9B-1& 5157191

or WO A5 002951 Examlesrof st tablegodewaxkhg catal ysts as described above
are silica bound and deal um nated Pt/ZSM 5, silica 20bound and. deal um nat ed
Pt/zSm 35 as for eXSmplP&Vaestrt bed GF WOFAC6B2YF1S G ERPS B 837 1A
The conditionsasncist eeige) pheceusigyg od dewaxéag eatlalnystobypi eal 19 i nvol ve
operating temperatines Lo the rangeof, 1Lom 209 49,309 Geisiisably from 250
is at least 20 wt%, preferably at least 25 wt%, but
20 preferably not more than 80 wt%, more preferably not more
than 70 wt%. The feed as used above in the definition is
the total hydrocarbon feed fed to the hydroisomerisation,
thus also any optional recycle to step (a).
The resulting product of the hydroisomerisation
25 process preferably contains at least 50 % by weight of
iso-paraffins, more preferably at least 60 % by weight ,
yvet more preferably at least 70 % by weight of iso-
paraffins, the remainder being composed of n-paraffins
and naphthenic compounds.
30 In step (b), the product of step (a) is separated
into one or more distillate fraction(s) and a residual
heavy fraction comprising at least 10% wt. of compounds
boiling above 540°C.
This 1s conveniently done by performing one or more

35 distillate separations on the effluent of the



25Preferably the tenperature is between 300 and 330 C. The hydrogen
pressures in the range of from10 to 200 bar, preferably from40 to 70 bar,
wei ght howiol2g0%pase vel ocities (WHSV) in the range of fPOREP2M8060599 kg of
oil per litre of catalyst per hour (kg/l/hr), suitably 30from0.1 to 5
kg/l/hr, nore suitably from0.1 to 3 kg/l/hr and hydrogen to oil ratios in
the range of from 100 to 2,000 |litres of<hydrogen per litre of oil. I t
was found that when a dewaxing severity of about 30% per pass had been

sur passed i n steprdiometrhieayieh ds3hand pousipoitntlidisapped axponential ly

until a further, - 27 - platea s. reached at a ur_. point in the range of

From 50 fo - BT HCAREE Par PEF T Pt T SoHT Saa EReenar 4 diach

derived bott onso preodusetds iobtaemetct-hat had a pour point of bel ow -28C were

found to show a %f@&gg%egggo&gfﬁ%in@t OEegy%%nga)_efifseggrsgr were no | onger
wever, at the s t

pour point depressing. ime it was found that
hi gher anount sswfidE@ferticsed Fretdrertcopgseni dertivaed Boet oagigeodict s of

such reduced poyrapRiNts cquhd;he added tgnas 10m peral.cbagenoil conmponent
(a) to achieve high viscosities without increasing the cloud point to at or
above anbi ent PEMpErECUrELodinent kg spoigyted e pt dduétes6f step (c) is

usual ly sent t@i@ MackubnCpkuidrmere hharvastous dbrstiickbakecbase oi l
15cuts are collected. These distillate base.oil fractions may be used to

prepare | ubri cating Bdsé of FCbt¥hd¥VidY £heyohay Ye "drackEdVFiY o | ower

boi | i ngo pr oduchsilisuckpoastdi esel or naphtha. The residual material

collected fromthe. vacuum col conpri.ses a_ m xtur f high.boiling
20hydr ocar bons, aﬁr 5 gldui?éa %gg]p‘feer grr%é)lgéﬁgo%%qn%t Egbf;e tglfe Fﬁgl%?eesrléarﬁ
i nvention. prégndEynueey bhevqrrodddt aoBt abhet: i Thsseptieyrmasical so be

subj ected to agdi{d,0nal,qhEeab FBRl $iqRUeh 28, $91 ¥ §0; 1dewaxi ng. 1 Jhg. product

obtained in the process 25according to the present invention can be further
treated, for eXanpl®e dR¥vg éiay"treating process or contacting with active

carbongsas for examilse rdeserbbathy) HdIGiA47 99546 and ER=A- (42922 ,mdyn order

to inprove the stahility. . o ,
be subjected to an additional vacuum distillation

suitably performed at a pressure of between 0.001 and 0.1
bara. The feed for step (c¢) is preferably obtained as the
bottom product of such a vacuum distillation.

20 In step (¢), the heavy residual fraction obtained in
step (b) is subjected to a catalytic pour point reducing
step. Step (¢) may be performed using any hydroconversion
process, which is capable of reducing the wax content to
below 50 wt% of the original wax content. The wax content

25 in the intermediate product i1s preferably below 35 wt%
and more preferably between 5 and 35 wt$%, and even more
preferably between 10 and 35 wt%. The product as obtained
in step (c¢) preferably has a congealing point of below
80 °C. Preferably more than 50 wt% and more preferably

30 more than 70 wt% of the intermediate product boils above
the 10 wt% recovery point of the wax feed used in step
(a). The wax content as used in the description is
measured according to the following procedure. 1 weight
part of the to be measured o0il fraction is diluted with

35 4 parts of a (50/50 vol/vol) mixture of methyl ethyl



30t was also found that the saturates |evel, the pour point and the VI of
a Goup Il and Il base oils could be relaxed when used in blends according
to the irwennan19sgi nce the addition of the conponent (IBCTARe08O6059% hi gh
saturation level, very |ow pour point and high VI 35permtted to achieve
targeted val ues of Vk 100C, pour - 28 - point and VI. Accordingly, the
cracking severity of the mneral oil te coul d be reduced, resulting in a
yi el d advantage on the mneral oil teed. Therefore, the subject invention
al so rel ates teetoRy eeEssofl0end hevipreeparsatipReSOinta 1 ubbileat t&g base oil
havi ng a saturg%(?soccontent ?f nore tha Wt % sul phur cont ent of |ess

. 90 % _ a .
than 0.03 wt % & viscdsity rhtex o Orbe{}%ﬁe‘ﬁlﬁ%%ﬁesol,s Eopr EF R Y a)
contacting a ninheredecoialt dépi ved freedraxs idestotderhlabewehait itlydr ogen in

t he presence o I nat j t al : b). bl endi.pg
obt ai ned pr odu%:??degoﬂvgggi's%%rg&%:?g%s??h)%%rFgggerg’orgprgﬁgnt%?bygg%ﬁ%& ai ned
as set out aboVe.rdianeheenmbpenadPltq@oddp chntpased Wior malaei basnedtth | ow

addi tive treatgenty rat e9osandnhencg Lew addithve; A3§hi ckening such as e.g.
SAE 40 or 50 nonograde gas engine oils could be achieved through bl ending
According to the I‘hPEFEEEAS THP LS 16t AEPWI BT o FFICUISE E$PRCR $HE SSAE
Kinemati c Vi scosidasdragiar enent & acepeast . 12: ShdBeen( €Stiha Ofhat

ti | 16. 3 m/ St t 100 C 20 Th duct bt ai i th
P ocs, hocor dis T e ERebediostaniresdeanrwh i et b e etdy Mror

exanpl 80i n a ctayalyseat BRgvprpLess- ey seortacyi of twid lpractswe carbon, as for
gxamp e descri D8I e As449=000 AN Foshs TLedereg 1L, Qfel; {6 | Tprove the
stability of t e%ase oi e invention wiit be 1T ustrated by the
foll owi ng non-¢asily Wgtexampe eshe Beamilresd oPeeparat icomdafiangdewaxi ng
catal yst arrive at the desired wax conversion. However a
temperature of between 300 and 330 °C and a weight hourly
15 space velocity of between 0.1 and 5, more preferably
between 0.1 and 3 kg of o0il per litre of catalyst per
hour (kg/l/hr) are especially preferred for optimising
the o0il yield.
A more preferred class of catalyst, which may be
20 applied in step (c), is the class of dewaxing catalysts.
The process conditions applied when using such catalysts
should be such that a wax content remains in the oil. In
contrast typical catalytic dewaxing processes aim at
reducing the wax content to almost zero. Using a dewaxing
25 catalyst comprising a molecular sieve will result in that
more of the heavy molecules are retained in the dewaxed
0il. Thus a more viscuous base o0il can then be obtained.
The dewaxing catalyst which may be applied in
step (c¢) suitably comprises a molecular sieve and
30 optionally in combination with a metal having a
hydrogenation function, such as the Group VIII metals.
Molecular sieves, and more suitably molecular sieves
having a pore diameter of between 0.35 and 0.8 nm have
shown a good catalytic ability to reduce the wax content

35 of the wax feed. Suitable zeolites are mordenite, beta,



MIW Type zeolite crystallites were prepared as 30described in "Verified
synthesis of zeolitic materials" as published in M cropores and nesopores
mat er i al swovodwmesg82 (1998), pages 644-645 using tetra @CHEP2ESIGITOUM
broni de as the tenplate. The Scanning El ectron M croscope (SEM visually
observed particle size showed 35ZSM 12 particles of between 1 and 10 pm
The average - 29 - crystallite size as 4feternined by XRD |ine broadening
techni que was 0.05 pm The crystallites thus obtai ned were extruded with a
silica binder ;(ér@%,b)gsmeilghtzm z;eolzistMe,23909/@by32/»eiz$M 30f asdll t©@-48 nder) .

Th t r udat 5 d at t f S 45 nm  of
0To16°N Sorutroh S irkioe oottt Brletar fTeo it b ior B o t he
ext rudat es. Theshr4& wreawasst here fesateed abolBer Ouafderedefranpfaf 17 h with
gentle stirring abgve the %Eré@@ Slﬁ‘égr dﬁ#r?atrdhg)%ﬁhggg exfgipdat es

10wer e washed tw ce W|th EIQI’]ISE wat er ours at 120 C and
t hen cabci ned forer2dHours ahigd8CAZO-11 isThest hese isitrgidned éwtrudat es wer e

i npr egnat ed Wéﬁa@l@%%@y%b@@lm 't%lAQf48lb§MnUZ@D§ﬁj rn%@ Ret hyds ox} d
foll owed by drying (2 hours at C and calcining (2 hours at 15300 0.

The catal yst wa3 &4 vat éBSbE}Z?DéOQchtCirH‘n 16f LRt pidtien@h @Rder a hydrogen

rate of 100 1/drowd vartrenperat uriee aftnd3d0mC1Eon1 2 howes Zhe resul ting
catal yst conpris 5% bégwe ght Pt suggorted on the dEaI um nat ed,

si | i ca- bound I\JﬁWf(zjeerdﬁ}% Ye USSHERANPTE 14 T PPEpET At i Bh 7 StRef LT opsch
derivedo conponerdl (lBuitable @rdrirschear- TLEDB$ShaJd®m:L\Lﬂ<@lWanbJ§JB.t had been

subjected to ia%fé/ttl Qcr %%%I ngé@gglrdnps ri ﬁ%l ogfhg e%gﬁ%t bora&g urt hser

conprised at i sopar af avi proper 768'"as in
Table 1 was dlcsmlﬂte@SMnﬁé,aNHW %a?é/éﬁM ﬁiecﬁ’ﬂ/w Qﬁacftéﬁswa i ng

substanti al l'y between380;and, 5@&&@”%%58&9%&“%%%&Eé&ﬂ@é‘ boi I'i ng
above 520 C. Table 1 Density at7
beta and Pt/zSM-23, Pt/zeollte beta and Pt/zSM-48 or

15 Pt/zeolite beta and Pt/ZSM-22. Further details and
examples of suitable molecular sieves and dewaxing
conditions are for example described in WO-A-9718278,
US-A-4343692, US-A-5053373, US-A-5252527,
US-A-20040065581, US-A-4574043 and EP-A-1029029.

20 Another preferred class of molecular sieves are those
having a relatively low isomerisation selectivity and a
high wax conversion selectivity, like ZSM-5 and
ferrierite (ZSM-35).

The dewaxing catalyst suitably also comprises a

25 binder. The binder can be a synthetic or naturally
occurring (inorganic) substance, for example clay, silica
and/or metal oxides. Natural occurring clays are for
example of the montmorillonite and kaolin families. The
binder is preferably a porous binder material, for

30 example a refractory oxide of which examples are:
alumina, silica-alumina, silica-magnesia, silica-
zirconia, silica-thoria, silica-beryllia, silica-titania
as well as ternary compositions for example silica-
alumina-thoria, silica—-alumina-zirconia, silica—-alumina-

35 magnesia and silica-magnesia-zirconia. More preferably a



(kg/1) 0.7874 TIOM 9% C) 346 T50m %4 C) 482 TOOwm %4 C) 665 Congeal i ng point
(© 48 - 30 - The residual base oil precursor fraction was contacted
wi th t he sibave/tessri bed dewaxi ng catal yst. The dewaxi n@CE@EPAINBI060F89 wer e 40
bar hydrogen, WHSV = 1 kg/l.h, a tenperature of 340 C and a hydrogen gas
rate 5of 700 NI/ kg feed. The dewaxed oil was separated by distillation into
a light base oil conponent, and a heavy ¥ase oil conponent having the
properties listed in Table 2. Table 2

low acidity refractory oxide binder material, which is

essentially free of alumina, is used. Examples of these
binder materials are silica, zirconia, titanium dioxide,
germanium dioxide, boria and mixtures of two or more of

5 these of which examples are listed above. The most
preferred binder is silica.

A preferred class of dewaxing catalysts comprise
intermediate zeolite crystallites as described above and
a low acidity refractory oxide binder material which is

10 essentially free of alumina as described above, wherein
the surface of the aluminosilicate zeolite crystallites
has been modified by subjecting the aluminosilicate
zeolite crystallites to a surface dealumination
treatment. A preferred dealumination treatment is by

15 contacting an extrudate of the binder and the zeolite
with an agqueous solution of a fluorosilicate salt as
described in for example US-A-5157191 or WO-A-0029511.
Examples of suitable dewaxing catalysts as described
above are silica bound and dealuminated Pt/zSM-5, silica

20 bound and dealuminated Pt/ZSM-35 as for example described
in WO-A-0029511 and EP-B-832171.

The conditions in step (c¢) when using a dewaxing
catalyst typically involve operating temperatures in the
range of from 200 to 500 °C, suitably from 250 to 400 °C.

25 Preferably the temperature is between 300 and 330 °C. The
hydrogen pressures in the range of from 10 to 200 bar,
preferably from 40 to 70 bar, weight hourly space
velocities (WHSV) in the range of from 0.1 to 10 kg of
0il per litre of catalyst per hour (kg/l/hr), suitably

30 from 0.1 to 5 kg/l/hr, more suitably from 0.1 to
3 kg/1/hr and hydrogen to oil ratios in the range of from
100 to 2,000 litres of hydrogen per litre of oil.

It was found that when a dewaxing severity of about
30% per pass had been surpassed in step (c¢), the yield

35 and pour point dropped exponentially until a further



Heavy base oil Boiling range of base oil product (C) >520 Yield on feed to
dewaxi ng 54.3 Density at 20C(kg/1) 0. 8336 Pour point(ct) -42
Ki nermat i cwoi28@0Ri195¢ at 100 C(cSt) 15.95 PCT/EP2008/060599

_27_

plateau was reached at a pour point in the range of from
-50 to -60°C. It was further found that isomerised
Fischer-Tropsch derived bottoms products obtained that
had a pour point of below -28°C were found to show a much

5 reduced pour point reducing effect, or were no longer
pour point depressing.

However, at the same time it was found that higher
amounts of isomerised Fischer-Tropsch derived bottoms
products of such reduced pour points could be added to a

10 mineral base oil component (a) to achieve high
viscosities without increasing the cloud point to at or
above ambient temperature.

In step (d), the product of step (¢) is usually sent
to a vacuum column where the various distillate base oil

15 cuts are collected. These distillate base o0il fractions
may be used to prepare lubricating base o0il blends, or
they may be cracked into lower boiling products, such as
diesel or naphtha. The residual material collected from
the vacuum column comprises a mixture of high boiling

20 hydrocarbons, and is used to prepare component (b) of the
present invention.

Furthermore, the product obtained in step (c¢) may
also be subjected to additional treatments, such as
solvent dewaxing. The product obtained in the process

25 according to the present invention can be further
treated, for example in a clay treating process or
contacting with active carbon, as for example described
in US-A-4795546 and EP-A-712922, in order to improve the
stability.

30 It was also found that the saturates level, the pour
point and the VI of a Group II and III base oils could be
relaxed when used in blends according to the invention,
since the addition of the component (b) due to its high
saturation level, very low pour point and high VI

35 permitted to achieve targeted wvalues of Vk 100°C, pour



Vi scosity I ndex 168 Average nol ecul ar wei ght 692 Exanple 2 10A
mneral oil derived API Goup |I bright stock having a viscosity index of
95, and awRinev1958 vi scosity at 100 C of 32 cSt was bl eadar26008i060599 nunber
of FischerTropsch derived base oil conponents according to the invention
(A, B, and C, as well as a nunber not 15according to the invention
(Conparative A and B), which had been obt&ined froma | ess severe dewaxi ng
st ep. The limt at which the mxture still had a negative cloud point
and hence was gsbeas aamdvl:nrigb&;oﬁ@&@i@;t,eltnbneﬁladfxyir@lgew@rseyedsﬁl tid ends of
di fferent concentrat.ion Se) &h t he Fi.scher - TroP derived

conponent coul%l%era&d€é&% %r??VerH &8P EaY and brigit THI 8nd &t er
several days atdarbisent ohenpermatnrmlare 1gifvwed. abhadegamreandhbr sgiiedd mt s.

The Timt for Fjscher nT%988CPe£’§tF1é ~&d, ottam. pr Of&?%%e”%% @ %{Pérﬂg to the

present - 31 - 1nvention, i aving aratio ons in OH2>4
(fromabl C teofwt. . whaficeaibonsain lelorhlla@pyg Yr VUPT adfesabonect 2as

clearly bel ow rﬁmea%f ble,F schesirepschodessved: cempongnhspaggording to
t he i nventi on. TabI e
wt%, a v1scosity index of between 80-150, comprising (a)
contacting a mineral o0il derived feed as described above
with hydrogen in the presence of a hydrogenation
10 catalyst, and (b) blending of the obtained product with a
Fischer-Tropsch derived component (b) as obtained as set
out above.
Furthermore, API Group II based formulations with low
additive treatment rates, and hence low additive
15 thickening such as e.g. SAE 40 or 50 monograde gas engine

0ils could be achieved through blending According to the

invention. This is otherwise difficult since the SAE
kinematic viscosity requirement is at least 12.5 mms /s

(cSt) or respectively 16.3 mm</s (cSt) at 100 °C.

20 The product obtained in the process according to the
present invention can be further treated, for example in
a clay treating process or contacting with active carbon,
as for example described in US-A-4795546 and EP-A-712922,
in order to improve the stability of the base oil.

25 The invention will be illustrated by the following
non-limiting examples.
Examples

Preparation of a dewaxing catalyst

MTW Type zeolite crystallites were prepared as
30 described in “Verified synthesis of zeolitic materials”
as published in Micropores and mesopores materials,
volume 22 (1998), pages 644-645 using tetra ethyl
ammonium bromide as the template. The Scanning Electron
Microscope (SEM) visually observed particle size showed

35 ZSM—-12 particles of between 1 and 10 um. The average



A B C Conp. A Conp.B Vk @40C 173,1 192,3 229,3 259,7 241,0 Vk @O00C 20, 48
22,49 25,15 26,63 26,49 O oud Point FT base oil conponent 15 26 34 n.d. 36
WO 2009/021958 PCT/EP2008/060599

- 29 -

crystallite size as determined by XRD line broadening
technique was 0.05 pm. The crystallites thus obtained
were extruded with a silica binder (10% by weight of
zeolite, 90% by weight of silica binder). The extrudates

5 were dried at 120 °C. A solution of (NHy)oS3iFg (45 ml of

0.019 N solution per gram of zeolite crystallites) was
poured onto the extrudates. The mixture was then heated
at 100 °C under reflux for 17 h with gentle stirring
above the extrudates. After filtration, the extrudates

10 were washed twice with deionised water, dried for 2 hours
at 120 °C and then calcined for 2 hours at 480 °C.

The thus obtained extrudates were impregnated with an
aqueous solution of platinum tetramine hydroxide followed
by drying (2 hours at 120 °C) and calcining (2 hours at

15 300 °C). The catalyst was activated by reduction of the
platinum under a hydrogen rate of 100 1/hr at a
temperature of 350 °C for 2 hours. The resulting catalyst
comprised 0.35% by weight Pt supported on the
dealuminated, silica-bound MTIW zeolite.

20 Example 1: Preparation of a Fischer-Tropsch derived

component (b)

A Fischer-Tropsch derived wax that had been subjected
to a hydrocracking/hydriosmerisation treatment, and
further comprised at least 80% wt. of isoparaffins having

25 the properties as in Table 1 was distilled into a light
base 0il precursor fraction boiling substantially between
390 and 520 °C and a residual heavy fraction boiling

above 520 °C.

Table 1

Density at 70 °C (kg/1l) 0.7874
T10wt%s (°C) 346
T50wt% (°C) 482
T90wt%s (°C) 665
Congealing point (°C) 48




Pour Point Base oil conmponent -42 -45 -30 -6 -6 OH2>4/total (Wt.% 12,0 14,9
17,4 21 19,5 Carbons in isopropyl groups (wt.% 3,0 2,4 2,4 1,96 2,1 wt. %
of carborsOi200038(fromall C) to w.% of carbons in i oTEP@IO6EGPDUPS 4, 0
6,2 7,2

- 30 -

The residual base 0il precursor fraction was
contacted with the above-described dewaxing catalyst. The
dewaxing conditions were 40 bar hydrogen, WHSV = 1
kg/1.h, a temperature of 340 °C and a hydrogen gas rate

5 of 700 Nl/kg feed. The dewaxed o0il was separated by
distillation into a light base o0il component, and a heavy

base 0il component having the properties listed in

Table 2.
Table 2
Heavy base oil

Boiling range of base oil product (°C) >520
Yield on feed to dewaxing 54.3
Density at 20 °C (kg/1l) 0.8336
Pour point (°C) -4z
Kinematic viscosity at 100 °C (cSt) 15.95
Viscosity Index 168
Average molecular weight 692
Example 2

10 A mineral o0il derived API Group I bright stock having

a viscosity index of 95, and a kinematic viscosity at
100 °C of 32 cSt was blended with a number of Fischer-
Tropsch derived base o0il components according to the
invention (A, B, and C), as well as a number not

15 according to the invention (Comparative A and B), which
had been obtained from a less severe dewaxing step.

The 1limit at which the mixture still had a negative
cloud point and hence was clear and bright was determined
by making several blends of different concentration. The

20 limits to which the Fischer-Tropsch derived component
could be added to arrive at a clear and bright blend
after several days at ambient temperature are given as
clear and bright limits. The limit for Fischer-Tropsch

derived bottom products not according to the present



10,7 9,3 Cear and Bright imt(w.% 38 28 25 15 20 Exanple 3 Blends with
AFl O Il base oil A further set of blends was prepared with an API
Go |1 baswoaney/emdsa Fi scher-Tropsch derived base oil ceepEPIVS/06ESEDr di ng
to the invention. Properties of the starting conponents are given in Table
4. - 32 - Table 4 Qo Il Base oil FT H3elavy Base G| Vk @40C ASTM D 445

invention, i.e. having a ratio of wt.%$ of carbons in
CH2>4 (from all C) to wt.% of carbons in isopropyl groups
of above 8,2 was clearly below those of the Fischer-

Tropsch derived components according to the invention.

Table 3

A B C Comp.A Comp.B
Vk @ 40°C 173,11(192,3| 229,3 259,77 241,0
Vk @ 100°C 20,48 |22,49| 25,15 26,63 26,49
Cloud Point FT
base 0il component 15 26 34 n.d. 36
Pour Point Base
0il component -42 -45 =30 -6 -6
CHp>4/total (wt.%)| 12,0 | 14,9 17,4 21 19,5
Carbons in 3,0 2,4 2,4 1,96 2,1
isopropyl groups
(Wwt. %)
wt.% of carbons in 4,0 6,2 7,2 10,7 9,3
CHo>4 (from all C)
to wt.% of carbons
in iso-propyl
groups
Clear and Bright
limit (wt.$%) 38 28 25 15 20

5 Example 3 Blends with API Gp II base oil

A further set of blends was prepared with an APT
Gp II base 0il and a Fischer-Tropsch derived base o0il
component according to the invention. Properties of the

starting components are given in Table 4.



110 n.d. Vk @70C ASTM D 445 n.d. 43,21 Vk @00C ASTM D 445 12,2 19,0 VI
ASTM D 2270 97 n.d. Sul phur(w. % X-Ray) ASTM D 2622 0, 01 <0, 0005 (detection

limt) Arwoanioe(wss. %9 4,0 PCT/EP2008/060599
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Table 4
Gp II FT Heavy
Base o0il| Base 0il
Vk @ 40°C ASTM D 445 110 n.d.
Vk @ 70°C ASTM D 445 n.d. 43,21
Vk @ 100°C ASTM D 445 12,2 19,0
VI ASTM D 2270 97 n.d.
ASTM D 2622 0,01 < 0,0005

(detection
Sulphur (wt.%, X-Ray) limit)
Aromatics (wt.%) 4,0 0.2
Cloud Point FT base o0il n.d.
component >40
Colour ASTM D 1500 0,5 Less than

0.5

Blends were prepared with increasing amounts of the
base 0il and the Gp II base 0il to determine the ratio at
which the cloud point would become positive. The blends
were prepared by heating a mixture of the two components

5 to about 50°C under agitation until the blend become
clear and bright, and by allowing the blend to cool down
to ambient temperature (25°C). The blends were then kept
at ambient temperature for 24 hours, 3 and 7 days, upon

which the appearance was checked (see Table 5):



0.2 d oud Point FT base oil

than 0.5

and t he QuOI2boYIRSESSOI |

woul d becone

conponent

n. d.

>40 Col our ASTM D 1500 0,5 Less

Bl ends were prepared with increasing anounts of the base oi

positive.

to determine the ratio at whi ch PRE&/EPL@8B6(509 Nt
The bl ends were prepared by heating a m xture of the

two conponents to about 50C under agitation until the blend becone clear

and bright, and by allow ng the blend to®tool down to ambient tenperature
(25C). The bl ends were then kept at ambient tenperature for 24 hours, 3 and
7 days, upon whiiste tshe appearance was checked (see Table 5): - 33 - Table
5 Blend % wt fatéq;“h Il to FT BO Appearance after 24 hours at apbient
t enper ature Abggtar ARBBEAFPRTC 3 da@%peaatraélr?ﬁl ent Atpé)r?ﬁ‘étaa?ﬁre 250)
Appear ance aftetid @ays atfapbi 2it tenpefadire dg25C) Sel07CHens and bri ght
G ear and br thF§l§§r an%oBEEQQE at ambient at ambient
ambient temperature temperature
temperature (25°C) (25°C)
(25°C)
90:10 Clear and Clear and Clear and
bright bright bright
88:12 Clear and Clear and Clear and
bright bright bright
85:15 Clear and Slight haze Hazy
bright
80:20 Clear and Slight haze Hazy
bright
75:25 Clear and Hazy Hazy
bright
70:30 Hazy Hazy Hazy

The above results clearly indicate that homogeneous

blends according to the invention can be prepared

containing high amounts of the paraffinic Fischer-Tropsch

derived residual base o0il components.

A

similar

behaviour was found for blends comprising mineral oil

derived Gp III base oils,

although the limits to which a

negative cloud point could be obtained was limited to

about 5 %

wt.

addition of the Fischer-Tropsch components.



88: 12 Cear and bright Cear and bright C ear and bright 85:15 O ear
and bright Slight haze Hazy 80:20 C ear and bright Slight haze Hazy
75: 25 C ear and bright Hazy Hazy 70:30 Hazy Hazy Hazy The above
results clearly indicate that honogeneous bl ends according to the

i nvention can be prepared containing hi gh amounts of the paraffinic
Fi scher-Tropsch derived residual base oi f conponents. A simlar
behavi our was found for blends conprising mneral oil derived G |11
base oils, although the Iimts to which a negative cloud point could
be obtained was |imted to about 5 ®ma Iaddisti on of the

Fi scher - Tropsch conponents.

1. A lubricating base oil blend comprising

{a) a mineral o0il derived base oil having a saturates
content of more than 90 wt%, a sulphur content of less than
0.03 wt% and a viscosity index of between 80-150, and

(b)] a paraffinic base o0il component having a viscosity at

100°C of from 7 to 30 ¢St (7 to 30 mmz/s), wherein component
(b) is an isomerised Fischer-Tropsch derived bottoms product
having a ratio of percentage of recurring methylene carbons
which are four or more carbons removed from an end group and
a branch to the percentage of isopropyl carbon atoms, as

determined by 13C—NMR, of below 8,2.

2. Base o0il blend according to claim 1, wherein the mineral
derived base o0il component (a) is present in an amount of
from 40 wt% to 95 wt%, based on the total weight of the oil
blend.

3. Base o0il blend according to claim 1 or claim 2 wherein
the blend has a kinematic viscosity at 100 °C of greater than
12.0 ¢St and a viscosity index of greater than 95.

4. Base 0il blend according to claim any one of claims 1 to
3, wherein the viscesity index of component (a) i1s between
100 and 110.

5. Base oil blend according to any one of claims 1 to 4,
wherein the cloud point cof the blend has a value of below
0°cC.

6. Base 0il blend according to any cne cf claims 1 to 5,
wherein component (b) has a pour point of below -28°C.

7. Process for the preparation of a lubricant base oil

blend, comprising blending



- 34 - CLAIMS 1. A lubricating base oil blend conprising (a) a
m neral oil derived base oil having a saturates content of nore than
90 Wt % a sul phur content of less than 0.03 w % and a vi scosity index
of between 80-150, and (b) a paraffinic base oil conponent
having a viscosity at 100C of from7 to,30 ¢St (7 to 30 m2/s),
wher ein conponent (b) is an isonerised Fischer-Tropsch derived
bottons product having a ratio of percentage of recurring nethyl ene
carbons which are four or nore carbons renoved froman end group and
a branch to the) percemzge ofl idsopvegybasar boh hevhey assaererighed
by 13C_NNR%08{eQ€|§¥iﬁ%£% é% rﬁ%ﬁﬁw %L %'%ﬂq %ﬁ%ogghggn£ooflf Q@Jthan
wher ei n t he®nrieral™ derived Base Ji corrpongn (ay 'rs present inan
anount of &ron W Wind to s addiht oadseldxon ft bettvetal soeight afdt he oil
bl end. 3. Base oil blend according tQ claiml1l or claim2 wherein the
bl end has a kiMerfatit 345dbS (37 St OfgocémBPnﬁPEaP%Yl?%a% DS EPTtY ditd
a viscosi tgﬂi ndex_of greater than 95. Base oi |l blend according to

4.
claimany o€ ofkIH M 1 1D 3 Suterldi Aot RE Wséﬁéitvh?ﬁ%é& Gpmponent
conponent Q@? is betyean 100 and LHr-oroBass ohkrbleadoaccandi i dia-t
any one of clains 1 to 4, wherein the cloud point of the blend has a
val ue of beE®INDCGE BHtBast dqrdsindRgea®or@rigrindangtbyiecnt €3 EheRs 1
to 5, whergj o] ( I PQi W, = 2
Process fo‘r%?%}g %?ée)gérnﬁarti%)n of aqiat%%%incsa(r%lte H%ggg g?kﬁb?%né, o ]fr%%q sallnndg
bl endi ng a BBanch to &)e ganawrtalgeoidt derpvedybaseriooh &bwnsg aas
saturates content of m)rlesthan 90 Wt % a sul phur content of |less than
0.03 WM % addtarvisedy y THAR ,ofofhétedeen 880-150, and b) a

paraffinic baglgroil conponent having_a visco ité.at 100C of fgg)mh7 to
30 cSt (7 Po 30°MPIT)2CTUHE T T S‘ﬁght'(l?{f’ef BnCPERRT T setP! Nas
Fi scher - Tr gpsg¥e tiogéd ish ol taoimbhametiely havicRg AoclatiDe of o Pedicend age
of recurring net hyl ene carbons which are four or nore carbons renoved
from an en8r§Ybupfaiehes RendiPd Saherpére®stage of i sopropyl carbon
atoms , asgdetgrsidied NedB3GEIIVRo ahyPehewsd, 1aifs Presess wectdi ng
to claim?7, wherein conponent (b) hasS an average degree of branching
in the nol teal kardff aboy La® fildylcapranehss (pér 1308 kaavvnbat o heayy

Process ac i f..cl ai : 8 er. ej i c
base oi l c%%g%@g#%%@as&;%%ac\}; Oglo{gf% 5%%%%5%4& <t[jo}:rﬂng'tjzlél’:}tls}fg|rI a(t?geéé}{]
fracti on ofi¢tnined waoma vExsCherifIngpgsclieddr byed wax or waxy

raf fi nate feed, by: a), .hydr ocr acki ng/ hydr oi sonegi sating,a

i scher- Tr opscht MM VRF i R B o SRR T SF 407 omof : EaNpBCHERPSeh
havi ng at leastedOf &¢d NosFreGHiIrboR iahe s agdnd eanpowpdsnhavhaging dweast
30 carbon atons in the Fischer-Tropsch derived feed is at |east 0.2

and wher ei h3Ft | &AstT 3PN BB Lo RFEMTdS 7 CORBORNSE hBRV R pRchteast

derived feegd famSoRtat Q@stiBGHAARMRLOIBopsch déPlvegPaEadi ng 4the
product of step éa% into one or nore distil Fate fraction(s) of | ower

boi | i ng fragesbns amnd Braowdly atgd Base 38i Wtpr eéursBpoRr@detinntkid a
heavy fraCFiQE‘héH—"f‘ré h (s T \@Ieoéinglgé{lengtpmaggtogotQgrlg&%eaPér!ls;
precursor fraction I et ween 350 an (04
(b) separating the product of step (a) into one or
more distillate fraction(s} of lower boiling fractions and a
broad range base 0il precursor fraction and a heavy fraction
such that the T90 wt% boiling point of the base o0il precursor
fraction is between 350 and 550 °C;

(c) performing a pour point reducing step to the broad

range base 01l precursor fraction obtained in step (b):; and



(c) perform ng a pour point reducing step to the broad range base oi

precursor fraction obtained in step (b); and - 36 - (d)isolating the
heavy bottomdistillate fraction by distilling the product of step
(c).
— 36..,.
(d) isolating the heavy bottom distillate fraction by

distilling the product of step (c).





